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Invitation., 

The Environmental Protection Authority (EPA) invites people to make a submission on this.:. 
proposal. 

In accordance with the Environmental Protection Act, a Consultative Environmental Review. 
(CER) has been prepared which describes the proposal and its likely effects on the environment. 
The CER is available for a public review period of 4 weeks from Monday 20 March 1995 closing 
Monday 17 April 1995. 

Comments from the public and from govemment.agencies will assist the EPA to prepare an 
assessment report in which it will make recommendations to. government. 

Why write a submission? 

A submission is a way to provide information, express .your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal. 

All submissions received by the EPA will be acknowledged. Submissions will be treated as 
public documents unless specifically marked confidential, and may be quoted in full, or in part; 
in each report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group or other 
groups interested in making a submission on similar issues. Joint submissions may help, to: 
reduce the workload for an individual or group, as well as increase the pool of ideas and 
information. If you form a.small group (up to 10 people) please indicate all the names of the rn 
participants. If your group is larger, please indicate how many people your submission 
represents. 

1 	 Developing a submission. 

You may agree or disagree with, or comment on, the general issues discussed in the CER or. the 

/ 

	

	 speciflcproposals. It helps if you give reasons for your conclusions, supported by relevant .data. 
YOur may . ,  make.. an. important contribution by suggesting,. ways to. make the proposal 
environmentally more acceptable. 

When making comments on specific proposals in the CER: 

clearly: state your point of view; 

indicate the source of your information or. argument if this is applicable; 

suggest recommendations, safeguards or alternatives. 
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CONSULTATIVE ENVIRONMENTAL REVIEW 

Executive Summary 

The participants of the East Spar Alliance propose to construct and operate a platform, process 
facilities and pipeline to supply gas to link into the existing gas pipeline at the SECWA compressor 
station No. I near Robe Point in the north-west. Four different pipeline route options have been 
explored with process facilities to be built on either Barrow Island or Varanus Island. 

The proponents of the East Spar Alliance are Western Mining Corporation Limited, Ampolex Limited, 
Apache Oil Australia Pty Limited and Parker & Parsley Australasia Ltd. 

Objectives and Benefits 
/ 

The purpose of the East Spar project is to assist in satisfying the State's growing energy needs for 
the next decade and will provide an alternative supply of energy to the existing North West Shelf 

A 	 operations and will increase competition in the energy market, benefiting consumers in an 
environmentally and socially acceptable manner. The following economic and social benefits will 
be provided by the project: 

increase flexibility in power planning options for industrial consumers; 
0 	provision of alternative source of gas from the offshore North West shelf creating a 

competitive environment for future energy supply negotiation and additional security of 
supply; 

0 	provision of infrastructure that will potentially be available to other developments of a similar 
kind in the region; 
increase royalties and tax revenues from expanded mining-related activities; and 
create local employment, both directly during construction and operation and indirectly 
through stimulation of the mining and minerals processing industries and spin-off commercial 
and retail industries. 

In addition to the above economic and social benefits, the project will provide the following 
environmental benefits once operational: 

increase displacement of the use of other forms of fuel which produce high amounts of 
carbon dioxide during combustion, thus reducing the overall production of Greenhouse 
gases; and 
promote the use of natural gas as a more environmentally acceptable fuel in industrial 
practices. 

Environmental Assessment Process 

In conformation with State and Commonwealth legislation and environment authorities, assessment 
of the East Spar project will be by Consultative Environmental Review. The principal aims of this 
Consultative Environmental Review are: 

to undertake consultation with specific interest groups and government representatives to 
assist in identifying potential impacts and issues of concern to the broader community; 

0 	to define a route alignment within the investigation conidors which will avoid environmental 
and social constraints wherever practicable; 

0 	to consider the route alternatives; 
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to assess the environmental and social impact of the route options and determine their 
acceptability; and 
to develop management strategies to minimise and control any residual impacts. 

Evaluation of Route Alternatives 

Five routes have been investigated to link the East Spar gas to the existing North West gas pipeline, 
together with multiple options for crossing land/water boundaries, with processing facilities being 
located on either Barrow Island or Varanus Island. The proposed pipeline will traverse both 
Commonwealth and State waters and as such will be subject to the associated legislation. The 
Airlie Island route has been disregarded due to the length of the pipeline ( an important 
environmental and economic factor) to leave four route options. The selection of the final route 
alignment will be determined by factors including upon which island the process facilities will be 
based, environmental, commercial and physical constraints of the pipeline construction such as 
avoidance of sensitive marine and terrestrial habitats, avoidance of commercial fisheries and to 
utilise the shortest possible route to minimise environmental impacts and costs. 	- 

Varanus Island Options 
The most direct route from the East Spar gas field to Varanus Island (Option 1) passes to the north 
of Barrow Island through relatively shallow water near the Tringa Shoal and Overhanging Rock. 
Selection of pipeline location through these waters would be likely to require deviations from the 
straight line route to avoid the scattered coral reefs and coral 'bombies'. 

The alternative Varanus Island pipeline route traverses from the East Spar gas field to the north west, 
end of Barrow Island, then traverses north easterly onshore of Barrow Island to exit off the northern 
coast and then onto Varanus Island (Option 2). The pipeline between the north coast of Barrow 
Island and Varanus Island would be located south of the Tringa Shoal and Overhanging Rock, 
however minor deviation due to coral reefs would still likely to be a factor in localised siting of the 
pipeline. 

The pipeline route to the mainland from Varanus Island for both Options I and 2 would follow the 
existing Apache (formerly Hadson), pipeline to link up with SECWA compressor station No. I. 

Barrow Island Options 
The proposed route from the East Spar gas field to Barrow Island for both Options 3 & 4 traverses 
directly to Barrow Island with five entry sites having been investigated. The pipeline will then cross 
onshore Barrow Island and deviate either to the north-east to exit at the Tank site (Option 3), or 
south east to exit at WAPET camp (Option 4). 

The pipeline route for Option 3 from Barrow Island to the mainland will follow the existing WAPET 
tanker load out pipeline and then continue easterly to link with the existing Apache pipeline and 
follow the Apache pipeline to SECWA CS No 1. 

The proponents have carried out an environmental assessment of all corridor options and, subject 
to the implementation of appropriate management strategies, believe that each is environmentally 
acceptable. The proponents have a preference for the Varanus Island Option 1, the direct route 
to Varanus Island. However a final decision on the preferred corridor option will not be made until 
the remaining feasibility studies and environmental assessments are completed. The final alignment 
of the pipeline route within the investigation corridors will be refined in the pre-construction survey 
phase to avoid environmental, social and engineering constraints. 
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Points to keep in mind 

By keeping the following points in mind, you will make it easier for your submission to be 
analysed: 

attempt to list points so that issues raised are clear. A summary of your submission is 
helpful; 

& 	

refer each point to the appropriate section, chapter or recommendation in the CER; 

if you discuss different sections of the CER, keep them distinct and separate, so there 
is no confusion as to which section you are considering; 

attach any factual information you may wish to provide and give details of the source. 
Make sure your information is accurate. 

Remember to include: 

your name, 
address, 
date; and 
whether you want your submission to beconfidential. 

The closing date for submissions is: Monday 17 April, 1995. 

Submissions should be addressed to: 

Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTH WA 6000 

I 
Attention: 	Tim Gentle 

- 	
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Corridor Options 

Selection of the proposed pipeline route options were based upon an investigation of the East Spar 
to mainland region using the following techniques: 

0 	a detailed literature review of studies relevant to the potential pipeline corridor environment; 
discussions with personnel experienced in environmental issues relevant to the study area; 
an assessment of habitat characteristics, for deep water sites, using contour maps, sidescan 
sonar records of the study area and remotely operated vehicle (ROV) video observations; 

0 	interpretation of aerial photographs of the study region to define habitat types based on 
phototoros; and 

0 	field validation of habitat types along the potential pipeline corridor and surrounding 
environments. 

From these investigations the following criteria were developed for the selection of the proposed 
pipeline route options: 

to avoid sensitive marine and terrestrial habitats and life forms of high ecological or 
conservation value; 

0 	to avoid disturbance to commercial fisheries; 
to avoid areas which physically constrain construction of a gas pipeline (it is preferable to 
site the pipeline in sand or mud rather that on calcarenite or limestone in order to minimise 
environmental impact, construction difficulties and time); 
to utilise the shortest feasible route to limit environmental impacts and minimise costs; and 

0 	to maximise the use of previously disturbed areas of land when onshore. 

Each of the pipeline options described in the CER are viable, based upon the criteria, although each 
option will carry their own environmental impact and economic considerations. 

Environmental Issues and Management 

Given the nature of the proposed East Spar project, environmental management of the construction 
phase will relate to both marine and terrestrial issues, the stated objective of management initiatives 
being: 

To minimise the risk of damage to the natural environment or, where damage is 
unavoidable, minimise, ameliorate and manage that damage." 

The environmental impacts arising from the construction and operation of the East Spar 
Development relate to the actual impacts, e.g. tocalised habitat disturbance due to trenching, and 
potential impacts, e.g. leakage or rupture of the pipeline, or oil spill from the pipelay vessel. Both 
the magnitude and probability of actual and potential effects can be mitigated through management 
practices. 

Marine Environment 
The proposed pipeline routes transverse through five marine functional habitat types, the Inner 
Continental Shelf, Outer Rowley Shelf, Island Coastal Regime, Inner Rowley Shelf and Lowendal 
Shallows. The environmental issues relating to these habitats include: 

localised disturbance or loss of habitat; 
provision of artificial substrate; 

0 	alienation of fishing grounds; 
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o formation water disposal; 
o disposal of hydrostatic test water; 
0 scour effects; 
o sediment plumes; 
o oil or fuel spillage; and 
0 pipeline rupture. 

Terrestrial Environment 
There are three onshore environments affected by the proposed pipeline and processing facilities 
required for the East Spar Development, these are Varanus Island, Barrow Island and the mainland 
between Robe Point and SECWA Compressor Station No. 1. Environmental impact issues raised 
during the consultation process relating to these environments includes: 

0 	disturbance to soils and landforms; 
disturbance and clearance of natural vegetation habitats; 
disturbance to native fauna; 
formation water disposal; 

0 	introduction of pests including weeds; 
0 	erosion; and 

dust. 

The extent of disturbance to local habitats will be minimised as construction will be undertaken on 
a progressive basis together with appropriate rehabilitation measures. 

The overall management strategy for both marine and terrestrial environments is to avoid regionally 
significant areas and deviate the pipeline around locally important sites where possible. The distinct• 
habitat types vary in the type and extent of possible environmental impact and the management of 
these effects per habitat type is discussed in the Consultative Environmental Review where general 
objectives and strategies are outlined. 

Further specific management measures, environmental monitoring and reporting will be documented 
in the Environmental Management Program. The environmental monitoring will include aspects 
relating to the acquisition of suitable background data; the monitoring program itself; and a feedback 
system for a mitigating response in the event of unacceptable effects. 

Operation and maintenance of the pipeline and processing facilities will be undertaken in accordance 
with the Australian Standards and Codes of Practices AS2885 -1982 and other applicable legislation 
and the operations and maintenance procedures developed for the East Spar Development. 

Social Issues and Management 

All staff and contractors involved in the construction and operation of the project will undergo 
inductions on environmental, safety and production procedures, designed to promote environmental 
awareness. Broad conservation, safety and operation issues will be addressed and will be expanded 
upon to address site specific issues, particularly in relation to the Varanus Island and Barrow Island 
habitats. 

Nature Reserves 
The proposed pipeline routes and process facilities traverse or are planned for construction on 
Varanus or Barrow Island which are listed as Class C and Class A conservation reserves 
respectively. Both islands have in operation at present oil mining and processing facilities which are 
operated under environmental consultation with CALM. The proponents have made a commitment 
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to follow the existing protocols relative to the particular island environment and to undertake ongoing 
consultation with CALM. 

Consultation 
Consultation began in November, 1994 and involved discussion with affected Government and Local 
Government Authorities, conservation groups, fishermen associations and active mining operators. 
The proponents have committed to continue the community consultation program throughout the 
planning and construction phases of the project. 

Management Commitments 

The proponents are committed to planning, constructing and operating the natural gas pipeline,well 
and facilities in an environmentally and socially acceptable manner and have undertaken to 
implement management strategies which will minimise potential environmental impacts. The 
proponents undertake to fulfil these management strategies in accordance with Commonwealth and 
State laws and regulations with procedures agreed to by the Commonwealth and the State.. 
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1. Introduction 

1.1 Purpose and Structure of this Document 

- This document provides an environmental appraisal of potential options for the 
proposed East Spar Development. The document provides regional descriptions 
of the physical, biological and social environments in the vicinity of the East Spar 
gasfield and proposed gas pipeline routes, assesses the potential effects of 
pipeline construction and operation, and outlines management and audit practices 
for minimising adverse environmental impact and maximising positive impact of 
the development as a whole. 

The purpose of this document is to provide the basis for assessment on the 
environmental acceptability of the proposal . It also serves to provide information 
about the proposal to interested members of the public to facilitate their 

- 	 involvement in the environmental impact assessment process. 

The document is structured as follows: 

Section 1: 	Provides the introduction and background to the proposal and 
this document. 

Section 2: 	Outlines the various public consultations which have taken 
place to date (with greater detail in Appendix C). 

Section 3: 	Justifies the proposed East Spar Development 
Section 4: 	Describes pertinent aspects of the existing physical, 

biological and social environment in the vicinity of the project. 
Section 5: 	Reviews alternative options for development, focussing on 

pipeline route options. 
Section 6: 	Describes construction and maintenance components of the 

proposal, including facility design. 
Section 7: 	Provides assessment of the potential environmental impacts 

of the proposed project. 
Section 8: 	Describes the proposed environmental management 

strategies aimed at minimising adverse environmental 
impacts during construction and operational phase. 

Section 9: 	Describes the proposed monitoring programs to ensure 
management aims are being met. Describes the proposed 
structure for reporting, monitoring and auditing programs. 

Appendix A: 	Figures, illustrations and photographs relating to this report. 
Appendix B: 	Abbreviations and technical terms used in this document are 

defined and given "plain English" explanations. 
Appendix C: 	Details consultations with special interest groups and 

government bodies. 
Appendix D: 	Consultative Environmental Review Guidelines 

1.2 Background 

Oil and gas production on the North West Shelf has been steadily increasing 
since 1967 when Barrow Island first commenced production. The number of 
producing fields has increased from 4 in 1982 to 13 in 1993, with plans for 8 
more to come on stream in the next 2 - 3 years. Western Australia has a need 
for further gas supplies to complement those provided by existing fields. The 
East Spar gasfield was discovered by Western Mining Corporation (WMC) in 
1993. It is a resource that will yield high quality condensate and gas for an 
estimated 15 years. This development is one of several projects that will provide 

- 	 energy to WA in the longer term. 
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Figure 1.1 shows the location of the East Spar gasfield in the Carnarvon Basin, 
approximately 110 km offshore from Onslow, Western Australia within exploration 

I 	
/ 	 permit WA 214-P. At approximately 21°  south of the equator, the study area is 

sub-tropical, experiencing 2 distinct seasons and consistently warm weather. The 
"wet season" runs from roughly November to April, when tropical cyclones may 
be experienced. The "dry season" (May to October) brings little rainfall and 
marginally cooler weather. This tropical climate supports rich biological 
communities, including coral reefs, mangroves, seagrass, turtles, prawns, whales 
and seabirds. The study area, as illustrated in Figure 1.1, straddles the Rowley 
Shelf, a broad, shallow formation within State waters, and bordered by 
Commonwealth waters at 3nm out from baseline, at approximately the 50 metre 
isobath.- The-nearby mainland is sparsely settled,- with the nearest major towns 
being Exmouth, Onslow, Port Hedland and Karratha. 

1.3 The Proponent 

The proponent for the East Spar Development is a joint venture between: 

Western Mining Corporation Limited 	30% 
Ampolex Limited 	 35% 
Apache Oil Australia Pty Limited 	20% 
Parker & Parsley Australasia Ltd 	150/0 

100% 

	

- 	 * (Formerly Hadson Petroleum Pty Ltd) 	 - 

The operator of the joint venture, and nominated proponent, is Western Mining 
Corporation Petroleum Division (Australia), which has its registered office at 
250 St Georges Terrace, Perth 6000. 

	

- 	 1.4 Legislative Requirements 

The East Spar gasfield lies-within Commonwealth waters. The proposed gas 
pipeline routes traverse both Commonwealth and State waters. Inside State 

	

- 	 waters the routes cross areas designated by the EPA as Environmentally 
Significant Areas and associated Buffer Areas (EPA Draft Bulletin 679). Several 
of the route options also cross suggested reserve areas proposed in the draft 
Wilson et al (1994), Report of the Marine Parks and Reserves Selection Working 

	

- 	
- 	Group, (Wilson Report). 

Production and pipeline licences will be required from the Designated Authority 

	

- 	 under Commonwealth legislation and the Minister for Mines under State 
legislation. The licences will require the holder to comply with three Acts: 

	

-, 	 o Petroleum (Submerged Lands) Act 1967 as amended (Commonwealth); 

Petroleum (Submerged Lands) Act 1982 as amended (Western Australia); 

Petroleum Pipeline Act 1969 as amended (Western Australia). 

Commonwealth environmental approvals may be required for the portion of the 
development in Commonwealth waters in accordance with the Environment 
Protection (Impact of Proposals) Act 1974 as amended. Approval is required 
from the WA State Government for the submarine and onshore gas pipeline and 
onshore facilities in accordance with the Environmental Protection Act 1986. 
Approval may also be required from CALM and NPNCA for construction work and 
operations in nominated nature reserves in the study area. 
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The requirements of the following Acts may also apply to the proposed 
development: 

o Australian Heritage Commission Act 1975 
o Aboriginal Heritage Act 1972 
o Agriculture and Related Resources Protection Act 1976 
o Bush Fires Act 1954 
o Conservation and Land Management Act 1984 
o Endangered Species Protection Act 1992 
o Environment Protection (Sea Dumping) Act 1981 
o Explosives and Dangerous Goods Act 1961 
o Fisheries Act 1905 
o Land Act 1933 
o Licensed Surveyors Act 1909 
o Marine Archaeology Act 1973 
o Marine Navigation Aids Act 1973 
o Marine and Harbours Act 1981 
o Petroleum Act 1967 

0 Pollution of Waters by Oil and Noxious Substances Act 1987 
o Prevention of Pollution of Waters by Oil Act 1960 
o Protection of the Sea (Prevention of Pollution from Ships) Act 1983 
o Shipping and Piotage Act 1967 
o Soil and Land Conservation Act 1945 
o WA Marine Act 1982 
o WA Marine (Sea Dumping) Act 1981 
0 Whale Protection Act 1980 
o Wildlife Conservation Act 1950-1980 

1.5 Proposed Facilities 

The project development is fully described in Sections 5 and 6 and includes the 
following elements; 

several subsea wells attached to an unmanned platform (fully equipped for 
remote operation); 
a wellstream transfer pipeline from East Spar to Barrow and/or 
Varanus Island; 
onshore processing facilities for gas and condensate; 
a gas export pipeline linking to CS#1 (Figures 1.1, 5.1) either directly from 
Barrow Island or indirectly from Barrow or Varanus Island via the existing 
Apache gas pipeline (Figures 1.1, 5.1); and 
transfer facilities on Barrow or Varanus Island for direct export of stabilised 
condensate. 

1.6 Project Development Timing 

Current expected timing for the proposed East Spar Development is as follows: 

Submission of Environmental Assessment Early 1995 
- - 	 Environmental approval received Mid 1995 

Development Licence Awarded Mid 1995 
Project Implementation and 
Construction Phase Mid 1995 - Mid 1996 
Commissioning and Production Phase Late 1996 
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2. Consultations 

WMC has undertaken consultation with the specific interest groups and 
government representatives to assist in identifying potential impacts and issues of 
concern to the broader community. Concerns raised have been addressed in this 
document and by ongoing project planning. Consultation has also created a 
better understanding, within the community, of the project and its objectives. 

Meetings have been held with key interest groups and government agencies. 
These included representatives of the West Australian Fishing Industry Council 
(WAFIC), Conservation Council of WA, Greenpeace, Marine & Coastal Network, 
WA Department of Environment Protection (DEP), WA Department of Minerals 
and Energy (WADME), the Department of Conservation and Land Management 
(CALM), Commonwealth Department of Primary Industry and Energy (DPIE), 
Commonwealth Environment Protection Agency (EPA), Australian Nature 
Conservation Agency (ANCA) and other relevant Commonwealth authorities. 
Details of discussion topics during these meetings are enclosed in Appendix C. 

r 	 Issues raised at the meetings and addressed in this document include; 
physical disturbance of bird (shearwater) nesting areas; 
disturbance of nesting turtles by lighting; 
minimising length of pipeline 
minimising disturbance to fishery areas; 
protection of the environment as a whole to be priority, as opposed to 
specific areas identified as possible marine reserves in the Wilson Report 
(Wilson et al, 1994) 
disturbance to seabed and islands; 
quarantine on islands; 
possible effects of cyclones on pipelines and structures 

On-going liaison will be maintained with relevant parties during the planning and 
construction phases. 
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3. Project Justification 

3.1 Need For The Project 

The East Spar Development will assist in satisfying the State's growing energy 
needs for the next decade and will provide an alternative supply of energy to the 
existing North West Shelf operations and will increase competition in the energy 
market. The gas to be produced from East Spar is a valuable and saleable 
product which the Proponent will sell in the Western Australian marketplace. 

3.2 Benefits of the Development 

Local Community Benefits 
Activities associated with the construction of the pipeline and associated facilities 
and the transport of materials and personnel to and from the construction sites 
will provide employment and investment for the local communities at Exmouth, 
Onslow, Dampier and Port Hedland. Such activities will include: 

accommodation and services for construction workers and personnel; 
utilisation of boats and crews from the area; 
crane hire and wharf labour; 
surveying contracts for onshore and offshore sections of the pipeline; and 
unloading, storage and road transport of pipeline construction materials from 
ports to onshore work areas and out to either Varanus or Barrow Island. 

Local (Pilbara) involvement in the pipeline construction activities may be limited 
due to the large scale of the construction work. The large barges and drilling 
equipment required may be mobilised from distant commercial centres and 
crewed by specialist labour sourced from outside the local area. It is expected 
that the condensate/gas processing facility will be fabricated off site to the 
maximum extent possible and transported to either Varanus or Barrow Island in 
module form. 

State Community Benefits 
The East Spar Development will benefit the community in the following ways: 
o employment for the construction industry during construction of the pipeline 

and condensate/gas processing facilities; 
o engineering, manufacturing and construction activities with a combined value 

in excess of $200 million, a high proportion of which will be expended in 
Western Australia; 

o licence fees will be paid to the State Government for the project; 
o increase in Western Australia's commercially available supplies of 

condensate and gas; 
o increased flexibility in power planning options for industrial consumers; 
o provision of an alternative source of gas on the offshore North West Shelf 

creating a competitive environment for future energy supply negotiation and 
additional security of supply; 

o provision of infrastructure that will potentially be available to other 
developments of a similar kind in the region; and 

o potential for use of lower-cost gas energy to encourage future coastal or 
• island development proposals (such as mineral processing plant or other 

value-adding industry). 
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National Community Benefits 
National benefits gained from the East Spar Development will include: 

the potential for Australian companies to supply materials and equipment; 
'the payment of payroll and company taxes; 
a reduced need to import our energy requirements, providing Australia with 
greater security of supply and a more stable market; 
reduction of import requirements for petroleum product through energy 
replacement at gas sales points; 
encouragement of development through availability of lower cost energy; 
and 
payment of royalties to the Federal Government on the produced gas and 
condensate. 

Environmental Benefits 
The use of East Spar gas in West Australia industrial developments would 
provide the following environmental benefits: 

increase displacement of the use of other forms of fuel which produce high 
amounts of carbon dioxide during combustion, thereby reducing the overall 
production of Greenhouse gases in accordance with international policy and 

I / 	 the Federal Government's National Greenhouse Strategy; and 
promote the use of natural gas as a more environmentally acceptable fuel in 
industrial practices. 

33 The No Development Option 	 - 

Should the no development option be chosen then those benefits associated with 
the East Spar Development to the local, state and national communities outlined 
in Section 3 would be forgone. 

Although the proposed project's environmental impacts are minor (see Section 
7), they would be avoided if the project were not implemented. 
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Regional Environment 

4.1 Conservation Zones 

In 1993, the Western Australian Environmental Protection Authority (EPA) 
released Draft Bulletin 679 "Protecting the Marine Environment - A Guide for the 
Petroleum Industry, Discussion Paper for Public Comment'. This document 
redefines the sensitive marine environments previously described by Bulletin 104. 
The delineation of sensitive areas is based on three categories, viz: 

Marine Park/Marine Nature Reserve; 
Environmentally Significant Area; 
Buffer. 

Beyond the Buffer are the open waters, which attract no special consideration. 

In addition, the 'Report of the Marine Parks and Reserves Selection Working 
Group' (Wilson 1994) identifies 4 potential regions for conservation in the study 
area. As the Wilson document is in draft form and many of it's recommendations 
are meeting with objections, the potential reserves have only been considered 
tentatively in this report pending their implementation. The 2 particular 
nominations which would be directly affected by one or all of the development 
options in this project are Biggada Reef off the west coast of Barrow Island and 
the 'Great Sandy Island Nature Reserve' along the mainland coast from just north 
of Fortescue River to just south of Cane River. In support of this approach, 
representatives of CALM suggested that the environmentally sensitive nature of 
all locations should be treated above any proposed reserve system. 

Figure 1.1 illustrates the distribution of designated sensitive environments in the 
study area. 

4.2 Climate 

Temperature 
The study area is in the arid, summer rainfall, sub-tropical zone. The summers 
are very hot and humid and the winters moderate and dry. On average, 217 
days each year have a maximum temperature above 30°C and 25 of these are 
above 40°C. Nevertheless, cold temperatures can occur in winter, the lowest 
minimum ever recorded being 2.9°C in June. 

Rainfall 
Annual rainfall (average 261 mm) is significantly influenced by the passage of 
cyclones which predominantly occur from January to March, but can be 
anticipated from November to April. Associated rainfall may be very heavy over 
relatively short time intervals, the highest one day recording at Onslow being 356 
mm. Figure 4.2 illustrates the pattern of rainfall in the region. 

Wind 
Estimated seasonal and annual wind speed and direction roses for the South 
Pepper area are shown by Figure 4.3. South Pepper is located approximately 50 
km south of East Spar gasfield. From June to August the dominant wind 
direction is easterly with speeds generally ranging from 2 to 8 rn/sec. From 
November to March the winds are almost constantly from the south-west with 
speeds generally from 4 to 8m/sec. Other months are transitional periods when 
winds may be variable. Land and sea breezes occur as daily cycles but these 
may be masked by the synoptic scale airflow. 
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Cyclones 
Tropical cyclones usually form in the Timor Sea area between November and 
April and initially travel in a south-westerly direction. As a cyclone develops it 
can alter its course to travel in a south or south-easterly direction through the 
study area. During the period 1909 to 1980 an average of 2.7 tropical cyclones 
per year passed within 300 nautical miles of the East Spar gasfield. The highest 
recorded coastal wind speed in a cyclone on the mainland west coast of 246 
km/hr occurred at Onslow in 1975 during the passage of Cyclone Ian (Southern, 
1979). Cyclone Orson, which passed over the North Rankin "A" platform on 23rd 
April 1989 caused wind speeds in excess of 250 km/hr. No records are available 
of wind speeds caused by Orson at the coast. 

Pressure gradient storms may occur between May and September and result in 
easterly gales with wind speeds up to 140km/hr. Other storm conditions, such as 
thunder squalls and water spouts occur in the project area between November 
and April. 

4.3 Marine Physical Environment 

Geomorphology 
The major geomorphological feature of the study area is the Rowley Shelf. The 
shelf comprises extensive cemented calcareous sediments (limestone) which 
form a shallow, gently inclining seabed extending from the coast to some 40km 
offshore where water depths reach 20m. Sands derived from erosion of the 
limestone and biological remains (such as shells and corals) blanket the 
submarine shelf in varying amounts. Oceanic islands, reefs and cays in the 
region are outstanding components of the Rowley Shelf. Some of the islands 
and reefs are surrounded by aprons or spits of reworked sand. Beaches occur 
on sheltered islands but many have rocky shores covered in places by isolated 
deposits of sand and mud. 

Seaward of the Rowley Shelf the substrate slopes to the south-west towards the 
edge of the Continental Shelf. The East Spar gasfield lies in water approximately 
95m deep, where the seabed consists of a relatively thick sequence of carbonate 
sediments. 

Oceanography 
The bathometry of the region can be divided into two components. The first 
component is categorised as inshore, extending from the coastline to the edge of 
the Rowley Shelf. The second component extends from the edge of the Rowley 
Shelf across the inner continental shelf to the East Spar gasfield. 

Modelling undertaken by Steedman and Associates (1984) indicated that the 
surface water movements in the inshore area are dominated by tidal currents 
modified by wind stress rather than by oceanic currents. While tidally induced 
currents are substantial in the area, there are many localities of significant overfall 
where opposing flows meet, causing locally confused surface water movement. 
The result of computer model simulation of spring tides is shown on Figure 4.4. 

Tides are semi-diurnal (twice daily high water) and the tidal range progressively 
increases northwards along the coast. The mean spring tidal range is 1.8 m at 
Onslow and 2.5 m at Barrow Island. 

The strength and direction of tidal currents in the inshore area is locally modified 
by sea floor topography. The near shore area includes numerous small islands 
and extensive shoals interspersed by deeper channels. Navigation charts 
indicate that in some areas around the islets and shoals, currents of 2 to 4 knots 
(3.7 - 7.4 km/hr) occur during spring tides. In the more open expanses of water, 
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currents generally flow at less than I knot (1.9 km/hr). 

The tides in offshore waters are also semi-diurnal with ranges of about I m at 
neap and 2 m at spring tides. Barotropic tidal streams have a maximum speed of 
about 0.1 m/sec 1  and flow in an east-west direction. Surface wind driven 
currents may reach 0.8 rn/sec-1  (and higher during cyclone events) and 
0.3 rn/sec 1  near the bottom. The Leeuwin current is strongest during the winter 
period and can contribute to a south west flow with speeds of 0.2 to 0.3 m/sec 

4.4 Marine Biological Environment 

marine biological environment of the study area has been subject to a 
relatively large number of studies (in comparison to the rest of the Western 
Australian coast), the majority of these studies are contained in unpublished 
reports held by resource development companies. The emphasis in the marine 
studies undertaken to date in the vicinity of the study area has been to identify 
and map major components of the marine ecosystem rather than to compile 
exhaustive lists of the biota. The major components have been identified, either 
by physical characteristics (e.g. limestone pavement) or by biological community 
(e.g. mangals). The distribution of the major components- have been mapped by 
various methods including interpretation of satellite imagery and/or aerial 
photographs in combination with field validation. Important components of the 
marine biological environment, in terms of project evaluation and particular 
floral/faunal elements considered to be of particular significance are discussed in 
the following sections. 

Wilson et. al.(1994) notes that this area (Barrow-Monte Bello Complex) is a 
unique ecological unit for the coast, with an endemic species of gastropod 
suggesting that the sublittoral ridge supporting the islands has been "isolated 
from other marine ecosystems for some time" (page 111-41). More research is 
required to establish the significance of this statement and identify the importance 
of isolation on ecological development. 

Macroalgal and Seagrass Beds 
Seaweeds (macroalgae) and other forms of algae are important primary 
producers on the North West Shelf and are widespread. Seagrass beds which 
occur in the study region are also likely to be important and have particular 
significance for tiger prawns, green turtles and dugongs. 

Macroalgal communities occur most abundantly in water depths of 3 to 10m, 
often in association with limestone pavement or reef structures. Macroalgal 
communities, typically dominated by Phaeophytes (brown algae species) such as 
Sargassum and Dictyopteris, occur commonly in the more exposed turbulent 
subtidal reef areas. 	 - 

Sea grass communities occur most frequently in protected environments, 
particularly in shallow embayments (Walker & McComb, 1985; Fonseca & 
Kenworthy, 1987). As a consequence of light limitations, seagrass communities 
in this region are typically restricted to waters of less than 20 m depth. 

Corals 
Corals are both consumers and (because of their symbiotic algae) primary 
producers. Relatively shallow and clear water is most suitable for their 
development and survival, although specific coral species occur commonly in 
shallow inshore turbid waters along the Pilbara coast. Coral reefs create a 
habitat for a large number of other organisms and even dead coral can be 
important in this respect (Veron, 1993). Patch reefs and fringing reefs are most 
commonly found in the study region. Coral spawning (reproduction) lasts for 
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three 4 -5 day periods, usually occurring in March and April. 

Scattered patch coral reefs occur generally on the seabed in waters of less than 
15 m depth and developed coral reef communities are evident in some low 
turbidity zones of the study area. 

Mangals 
The term mangal is used to describe the total biological community supported by 
mangrove vegetation associations. These communities typically have high 
biological productivity and associated conservation significance (Semeruik et a!, 
1978). Isolated mangals occur along the coastline and embayments of the 
project area north-east of Onslow, on South Mangrove Island, Varanus Island and 
Barrow Island. 

In terms of productivity and diversity, some dense stands within the study region 
are locally significant. Narrow fringing mangals are generally considered of lesser 
importance. 

Prawns 
Prawns are the major target species of the local Rowley Shelf commercial fishing 
industry. As such they are of importance to the regional economy. Tiger and 
western king prawns are the predominant components of the catch. 

The ecology and distribution of these prawns has not been studied in the Onslow 
area, however, it is reasonable to assume that Onslow populations are localised 
or perhaps as an extension of Exmouth Gulf stocks (Hancock, 1974). Similarly it 
can be assumed that nursery areas predominate just offshore from the mainland 
coast where the rivers have deposited sediments to create mud flats (the 
preferred nursery habitat for western king prawns) and seagrass beds (the 
preferred nursery habitat for tiger prawns). Seagrass beds are also extensive 
near Barrow Island and Barrow Island Shoals. Sediments suitable for adults 
occur in many parts of the region in deeper water of the Rowley Shelf. 

Fish 
The most abundant and diverse fish assemblages are usually located around 
coral reef systems which provide a variety of habitat types. Seagrass and 
mangrove ecosystems are often utilised by a variety of commercial and non-
commercial fish species as nursery areas. Extensive species lists of fish in this 
area are not contained in this report. 

Fishing activities are discussed in Section 4.6. 

Turtles 
Four species of turtles are known from the region the loggerhead (Caretta 
caretta), flatback (Natator depressus), green (Chelonia mydas) and hawksbill 
(Eretmochelys imbricata). All four species are essentially tropical in their 
distribution and are found around the northern coast from Western Australia to 
Queensland (Cogger, 1975). Loggerhead turtles are thought to nest occasionally 
on some North West Shelf islands. Flatback turtles nest in relatively large 
numbers on Yacht Club Beach on the east coast of Barrow Island, and have 
been recorded nesting on Varanus Island (Dr R Prince, CALM, pers. comm.). 
Hawksbill turtles are not well studied or abundant on the North West Shelf. They 
have been known to nest on Varanus Island. Green turtles nest extensively on 
beaches at the west coast of Barrow Island and also nest on Varanus and Airlie 
Islands. Green turtles are common all year round in the study region although all 
species may disperse widely from their nesting or breeding location. 
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Loggerhead, flatback and hawksbill turtles are carnivorous species. The former 
feeds in deeper coastal waters while the two latter forage for crustacea, shellfish, 
sponges, etc, often around coral reefs. The green turtle is carnivorous when 
young but almost entirely herbivorous when adult, feeding on algae and 
seagrass. 

Turtles start nesting in the region during August and continue to late March with 
the last young appearing by the end of May (Butler, pers. Comm.). 

Cetaceans 
At least-seven species of cetaceans (whales, dolphins, etc) occur in the region. 
Six whales species have been recorded as beached specimens on Barrow Island 
or off its coast (Butler, 1970 and 1975) and the humpback whale migrates 
through the region in winter and spring (Chittleborough, 1953 and 1965). 

Humpback whales (Megaptera novaeangliae) feed on plankton while in Antarctic 
waters during summer (Chittleborough, 1965). In winter, one population of the 
species (Group IV) migrates north along the west coast of Australia. Most reach 
the coast in June, pass latitude 280  S late in June or July and reach at least 
latitude 200  S (Port Hedland area). By October they begin the return journey 
southwards. During this winter migration, humpback whales stay in relatively 
shallow waters off the Kimberley coastline and females give birth mostly in 
August. Adults do not appear to eat during the long migration but rather subsist 
on fat reserves accumulated in the plankton-rich seas of Antarctica. 

Dugongs 
Dugongs (Dugong dugon) are known to occur in the study area. Resource maps 
of the WA Department of Fisheries and Wildlife indicate that there are 
"reasonable concentrations" at times near Barrow Island. Dugongs also occur on 
the shoal areas extending south and east of Barrow Island and in the shallows 
north west of Varanus island. 

Dugongs typically inhabit sheltered, shallow, nutrient rich waters. They are 
entirely herbivorous and feed almost exclusively on seagrass. They will also eat 
marine algae if seagrass is scarce. Movements are largely determined by tide, 
weather and season. As tides rise, dugongs move into shallow water and then 
return to deeper water at low tide. Movements up to 25 km in one day are 
common and they often travel in large herds. Young are born between 
September and April with most births occurring in shallow water protected by 
sandbars. Females are typically pregnant every 3 - 6 years, and usually have 
one young, so recruitment is a slow process. 

Seabirds 
Seabirds exploit both marine and terrestrial components of the local ecosystem, 
and various species nest on the islands within the study area. Records of 
nesting colonies are available in the files of the WA Department of Fisheries and 
Wildlife and in Abbott (1979). The Wedge-tailed shearwater (Puffinus pacificus) 
is of interest to the project as nesting populations occur on Varanus Island. In 
1985 nesting colonies in the region between Tubridgi Point and Cape Preston 
were located and estimates made of colony size in terms of burrows (Tingay and 
Tingay, 1985). In some instances, the total number of burrows were actually 
counted, but in other cases estimates were made on the basis of large samples. 
At that time, fifteen islands in the region were found to support colonies ranging 
in size from 90 burrows on Mardie Island to an estimated 6,000 on Serrurier 
Island. The total regional population was estimated in 1984 (Tingay 1984) at 
approximately 29,600 burrows. The current estimated number of breeding pairs 
on Varanus Island is 1,000. 
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WMC is currently co-operating in a regional study of the Wedge-tailed Shearwater 
with Apache Energy and BHP Petroleum. 

Intertidal Rock Communities 
Intertidal platforms of limestone fringe most of the islands in the region. Typically, 
wave erosion has created a moderately broken terrain which traps pools of water 
at low tide. This provides a habitat for a variety of organisms, including molluscs, 
crustaceans, bristle-worms and fish. 

Rock oysters form a relatively distinct community within this habitat in exposed, 
-intertidal locations. Oysters are filter-feeders which take in water for respiration 
and feeding. They feed by extracting suspended particulate matter from the 
water. This behaviour and their exposure to surface water during tidal 
fluctuations can cause oysters to bioaccumulate marine pollutants. As a result, 
they can be used as environmental indicators. 

Outer Rowley Shelf 
The biological communities of the outer Rowley Shelf have been previously 
described in numerous environmental reports,( e.g. Wesminco ERMP, 1986; 
Woodside ERMP, 1979; Harriet Gas Project, 1991 and Griffin Gas Pipeline CER, 
1992), and papers derived from these (eg. LeProvost & Gordon, 1991; Carr, 1992 
and May, 1992). 

The observed biological communities of the outer Rowley Shelf (beyond the 20m 
isobath) are dominated by scattered sponges, sea squirts (ascidians), brown 
(Phaeophyte) algae, sea fans and sea whips (gorgonians), soft corals and 
occasional hard coral (mostly Turbinaria spp). 

Inner Continental Shelf 
The biota of the inner Continental Shelf near the East Spar gasfield is not well 
described. Direct observations from Remote Operated Vehicles (ROV) during 
preparation of this report have shown that the benthos is dominated by sparse 
communities of sponges, sea squirts, sea pens, soft corals and sea whips. 
Crabs, mantis shrimps, octopus, cuttlefish and small fish are also found in this 
area, although broadscale quantitative or specific information is not currently 
available. 

Sand Spits and Shoals 
Sand spits and shoals occur rarely in the study area. These environments are 
generally comprised of medium to coarse grained sand, gravel and coral rubble. 
Seabirds, such as terns and seagulls use these habitats as roosting sites. On 
the ebbing tide the shallow waters are feeding grounds for wading birds and fish. 
The biota of sandy beaches consist predominantly of burrowing animals such as 
marine worms and bivalve molluscs. 

4.5 Terrestrial Environment 

Barrow Island and Varanus Island are both classified as nature reserves (A and 
C class, respectively) for the conservation of flora and fauna. Both islands are of 
considerable scientific and conservation significance as breeding locations for the 
Wedge-tailed Shearwater (Varanus Island), breeding locations for turtles (both 
islands) and as an enclave of island mammal populations (Barrow Island). 

Barrow and Varanus islands experience a maritime climate, low rainfall and have 
a thin layer of soil, all of which contribute to the characterisation of the floral 
community. As a result of these environmental controlling factors, the vegetation 
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is said to be "desertic' (Beard,1975), dominated by hummock grasslands (Triodia 
spp.). Barrow Island has been extensively studied and is protected by stringent 
environmental management and rehabilitation procedures implemented by 
WAPET. These procedures include quarantine/foreign species control, 
conservation measures, waste management and rehabilitation. Triodia spp. 
covers approximately 90% of the island (Lagdon, 1991). Other restricted 
vegetation assemblages recorded by Lagdon (1991) include coastal sand 
complexes (including Acacia spp., Cassia sp., Spinifex sp., Pittosporum sp., 
lpomoea sp. and Salsola sp.), wetland grass communities, mangroves (Avicennia 
marina), woodlands (very restricted Etythrina vespertilio) and gums (Eucalyptus 
patellaris). 

In terms of fauna, Barrow Island provides an important habitat for 8 marsupial 
species, 5 of which are considered endangered because of limited populations 
elsewhere. Hare wallabies, euros, bandicoots, bettongs, possums and the 
Barrow Island mouse are widespread. Rock wallabies and bats exist in more 
restricted areas on the island. 

The mainland section of the proposed pipeline corridor transverses a section of 
the Onslow Coastal Plain south west of the existing Apache Oil (Hadson) 
pipeline and north of the Robe River (Figures 1.1, 5.1) for a distance of 33.8km 

Geomorphology - Onslow Coastal Plain 
The Onslow Coastal Plain extends south of Robe Point, to Mary Anne Point, and 
north to Cape Preston, and is bounded to the east by the transition from alluvium 
soils to rocky outcrop. North of the Robe River this transition is an abrupt 
escarpment. 

The soils of the coastal plain are alluvium and colluvium with occasional patches 
of conglomerate. The extensive plains are dominated by neutral and alkaline red 
earths, frequently with a cover of surface gravels, however there are also plains 
dominated by hard alkaline red soils with areas of cracking and non-cracking clay 
soils (Beard, 1975). 

Previous field studies have shown there are two basic soil types within the 
proposed pipeline corridor associated with distinct vegetation types. The coastal 
fringe; which consists of salt flats, tidal swamps and coastal sand dunes 
consisting of saline barns with shelly sands; and savannah, which are very poorly 
drained, medium cracking, red clay or poorly drained, non-cracking, red clay and 
clay-boams with a surface cover of gravel (Dames & Moore, 1990). 

Surface and Sub-surface Hydrology 
The drainage of the Pilbara is mainly to the north, however the Fortescue River 
and tributaries of the Robe River flow to the west. The rivers are generally dry 
and only flow after heavy rain events, although they may have permanent water 
holes charged by subsurface flow. 

The intermittent flow of the Robe River occurs usually due to cycbonic events, 
however, the alluvial river bed carries significant subsurface flow. The subsurface 
flow maintains permanent pools in the river channel although their positions 
change following seasonal flood events (Bowman, Bishaw & Gorham, 1991). 

In the Pilbara region sub-surface ( ground) water is generally found in alluvial 
sediments of river valleys. The groundwater flow in the Robe River has been 
estimated to be in excess of 2 300m3/day during dry conditions, is relatively fresh 
and slightly alkaline. (Bowman, Bishaw & Gorham, 1991). 
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Vegetation 
The vegetation of the Onslow Coastal Plain has been mapped by Beard (1975), 
as being a mosaic due to rapid changes in the soil. The hard alkaline, red soils 
carry Kanji Wattle (Acacia pyrifolia) and Cork Tree (Hakea suberea) as 
characteristic large, scattered shrubs with a undercover of Soft Spinifex (Triodia 
pungens), locally occurring areas of Lobed Spinifex (Triodia basedowii ), and 
small gum trees on better drained soil, ie. Rough-Leaf Range Gum (Eucalyptus 
aspera ) and Variable Barked Bloodwood (E. dichromorphloia). 

On the neutral red earths, especially where a gravel surface exists, wattles are 
the characteristic species, ie- Snakewood ( Acacia xiphophylla ), Bramble Wattle 
(A. victoriae ) and Kurara ( A.tetragonophylla  ), with various associated 
understoreys of which the predominant species is generally Soft Spinifex. 
However, a mixed grass understorey of Birdwood grass (C. setigerus), 
Woollybutt grass ( Era grostis eriopoda ) and Wanderrie grass ( Eriachne ovata) 
and introduced Buffel grass (Cenchrus clans), have been found. (Beard, 1975) 

North of the Robe River to the Fortescue River there is a general trend in 
community sequences between one major channel and the next. The plains 
between creek channels are convex in section, and the sequence in plant 
communities comprises a grass plain on the highest part with patches of 
Snakewood (Acacia xiphophylla), changing down slope, to shrub steppe of Kanji 
Wattle (Acacia pynifolia) and Soft Spinifex (Triodia pungens), and finally savanna 
of eucalypts and grasses near the creek (Beard, 1975) 

Fauna 
The Eyrean fauna sub-region includes the Pilbara among the Australian and 
zone. The species of bird inhabiting the Pilbara have wide-ranging distributions 
throughout the Eyrean sub-region and as such are not endemic to the Pilbara. 
Other fauna such as mammals, reptiles and amphibians which inhabit the Pilbara 
have a higher level of endemism due to more limited mobility. The habitat type 
will usually influence the vertebrate groups occurring within and adapted to the 
habitat, however, particularly bird species, may exploit various different habitats 
and vegetation types when searching for food. 

Spinifex Habitat -The hummock spinifex grasslands provide habitats for the 
spinifex bird (Eremiornis caten) and two wrens, the White-winged Fairy Wren 
(Malarus leucopterus), and the Striated Gress-wren (Amytonis striatus). Three 
small native mammals, the Red Antechinus (Antechinus nosamondae), the Pilbara 
Ningaui (Ningaui timealey,), both of which are insectivorous, and the seed eating 
Pebble-mound mouse1  (Pseudomys chapmanhi) have a wide distribution within 
spinifex grasslands on lower slopes and hills. These mammals are restricted to 
the Pilbara region. 

North of the Fortescue River, the Spectacled Hare-wallaby (Lagochestes 
conspicillatus) has been observed to inhabit spinifex grasslands, where the Giant 
Planigale (Planigale maculata) is found generally in mallee and spinifex 
associations, and is more commonly a Kimberleys species. 

Sandy Habitat -Populations of the Bilby1  (Macrotis lagotis) inhabit coarse, sandy 
areas close to creeks, and are known to be present in the Fortescue River Area, 
although they are known to have a range across the northern half of the 
continent. The other mammal known to inhabit Pilbara sandy regions is the 
Mulgara1  (Dasycercus cnsticauda), which has been observed on deep red loamy 
sands, with sparse Acacia spp. and Triodia sp. at the Abydos-Woodstock Nature 
Reserve (How et al, 1991), along the Abydos coastal plain. 

WESTERN MINING CORPORATION 	 E & S/DATAANP/REPORTS/R-464HG.WPC 
Regional Environment 	 Page: 14 



Drainage Channels - A number of animal species, due to the diversity of the 
vegetation, inhabit or exploit the regions around drainage channels in areas of 
both permanent or semi-permanent water. The endemic Pilbara Olive Python1  
(More/ia olivacea barroni) is found in rocky areas with permanent or seasonal 
water which attracts prey such as doves and pigeons (Ninox Wildlife Consulting, 
1992). Birds such as the endemic Black-faced Cuckoo-strike (Coracina 
novaehol/andiae subphallida), Ring-necked Parrot, Short-billed Corella, White-
plumed Honeyeater and Peaceful Dove (Geope/ia placida), make use of the 
varied vegetation along creek channels, Blakers eta! (1984). 

Species protected under Schedule 1 of the Wildlife Conservation Act 

4.6. Social Environment 

4.6.1 Regional Economy 
Onslow is the only townsite in the close vicinity of the proposed project. Onslow 
is a small community, established around 1880 to service the wool industry. 
Today the permanent population is approximately 800 with a peak of 1500 during 
the winter tourism season. Census figures from 1986 indicate that employment in 
Onslow is derived mainly from community services, wholesale and retail trade, 
agriculture, fishing and construction. 

Tourism provides a major contribution to the regional economy of Onslow. Most 
tourists are drawn to the region for recreational fishing activities and the 
attractions of isolated coastal and offshore beaches. The main tourist period is 
from April to November. Anecdotal evidence indicates that tourism has increased 
since the main access road was sealed in 1986 ( J Fraser pers. comm.), but 
accommodation and services are limited. There is space for about 110 caravans 
in the local park and accommodation for approximately 100 people in two 
developments. 

Exmouth, Dampier, Karratha and Port Hedland are more remote but may 
experience more activity as a result of construction for the proposed East Spar 
development. 

4.6.2 Commercial Fishing 

Prawn Fishing 
There is a small commercial prawn fishing industry based in Onslow which 
operates during the period April to November each year. The fishing grounds are 
at the mouth of the Ashburton River and they support six trawlers. The Onslow 
prawn fishery is controlled as a restricted entry development fishery. The fishery 
is divided into three areas. The number of boats currently licensed to fish and 
believed tobe active in each area are shown in Table 4.1 below. Licenses relate 
to the areas which can be trawled ( G. Leyland, WAFIC, pers. comm.). 

Other Fishing Activities 
The Fisheries Department of Western Australia advised that a limited bottom 
trawl fishery industry operates in the waters of the Continental Shelf (deeper than 
the 50m isobath) east of 116 degrees and outside the current study area. Future 
utilisation of the area west of this boundary is not planned at this stage (WA 
Fisheries Department, per.comm.). 

There is also a small, but locally significant, commercial, tourism-based fishery 
operating from Onslow. Target species include tuna, spanish mackerel, parrot 
fish, trevally, shark, pink schnapper, blue-spangled emperor, mulloway and cod. 
(J. Fraser, pers. comm.) 
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Table 4.1 - Licensed Prawn Trawlers in Onslow Fishery Zone 

Class of Licence 	 Areas 	 Number 	of Boats 

A 	 1,2&3 	 4 

B 	 2 & 3 	 9 

C 	 2 	 18 

D 	 3 	 14 

Rock oyster populations found in the intertidal zones do not support any local fishing 
industry and details of any small scale recreational collection are unknown. 

Petroleum Industry 
Three offshore companies (WMC, Apache Energy and WAPET) currently use 
Onslow as a base of operations. In addition, these organisations utilise the 
facilities at Beacon Creek to load out supplies and equipment for their offshore 
production developments. 

These companies have each brought a measure of prosperity to Onslow through 
employment of local people and utilisation of the commercial infrastructure. Both 
WAPET and Apache Energy have built wharf facilities at Beacon Creek. Some 
companies utilise the airport for crew changes, and while they have little direct 
investment in the town, have a continuing need for its facilities. Apart from the 
producing oilfield requirements, there is often seismic work, offshore exploration 
or onshore drilling going on in the vicinity. Thus the oil industry is of commercial 
benefit to the region. 
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5. Evaluation of Alternative Pipeline Routes 

A full description of the proposed development is given in Section 6 The 
information below describes potential pipeline routes for the transfer of gas and 
condensate to a treatment facility and onward to the sales gas pipeline on the 
mainland. These pipeline routes are described in terms of the localised 
environment. Potential environmental impacts for each pipeline option are 
detailed in Section 7. Five generalised routes were considered, with multiple 
options for crossing land/water boundaries. These routes were 

East Spar to Varanus Island to mainland (via existing Apache pipeline from 
Varanus Island); 
East Spar to Barrow Island to Varanus Island to mainland (via existing 
Apache pipeline from Varanus Island); 
East Spar to Barrow Island to mainland (meeting existing Apache pipeline 
offshore from Barrow Island); 
East Spar to Barrow Island to mainland, direct; and 
East Spar to Airlie Island to mainland. 

The latter route (via Airlie Island) has since been disregarded on the basis of 
pipeline length (an important economic and environmental factor) leaving four 
generalised route options. 

Selection Criteria for Potential Routes 
The selection of the proposed pipeline route options from East Spar to Varanus 
Island or Barrow Island were based on the following criteria: 

to avoid sensitive marine and terrestrial habitats and life forms of high 
ecological or conservation value; 
to avoid disturbance to commercial fisheries; 
to avoid areas which physically constrain construction of a gas pipeline (it is 
preferable to site the pipeline in sand or mud rather than on calcarenite or 
limestone in order to minimise environmental impact, construction difficulties 
and time); 
to utilise the shortest feasible route to limit environmental impacts and 
minimise costs; and 
to maximise the use of previously disturbed areas of land when onshore. 

In order to assess the criteria listed above, the following steps were taken: 
a detailed literature review of studies relevant to the potential pipeline 
corridor environment was undertaken; 
discussions were held with personnel experienced in environmental issues 
relevant to the study area; 
an assessment of habitat variability was made for deep water sites using 
contour maps, and sidescan sonar records of the study area and remotely 
operated vehicle (ROV) video observations; 
aerial photographs of the study region were interpreted to define habitat 
types based on phototoros; and 
field validation of habitat types was made along the potential pipeline 
corridor and surrounding environments. 

Evaluation of potential pipeline routes identified four potentially viable options. 
These routes are illustrated in Figure 5.1. All options come to shore on Barrow 
and\or Varanus Islands. Multiple crossing sites onto and off the islands have 
been evaluated and include 5 entry points onto Barrow Island, 4 exits points off 
Barrow Island and 3 entry points onto Varanus Island. In all cases where the 
pipeline is proposed to go onshore at Varanus, a line parallel to the existing 
Apache sales gas pipeline would be used for transfer of product to the mainland. 
Island crossings are treated separately to the rest of the potential route option 
lengths, as they are common to more than one of these options. 
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5.1 Option 1: East Spar to Varanus Island to Mainland 

This route offers the shortest distance of new pipeline and avoids disturbance to 
Barrow Island. This route does, however, require crossing onto Varanus Island 
where a proposed treatment facility would be constructed. Sales gas would be 
transferred from Varanus Island using a new pipeline, parallel with the existing 
Apache pipeline to its link up point with the mainland SECWA line. Marine and 
terrestrial life in this section has been specifically reviewed in the Harriet Gas 
Project Consultative Environmental Review (Dames and Moore, 1990) and will 
not be restated in this document. These features are illustrated in Figures 1.1 
and 5.1. 

The route covers an approximate distance of 110km from source to Varanus 
Island. The first 40km of this route from the gasfield lies within waters 
administered by the Commonwealth Government, outside the 3nm boundary 
from State baseline, approximately located at the 50m isobath. The rest of the 
route is within State administered waters. 

Methods of Marine Investigations 
The marine environment in the deeper section of each of these routes (from 
source to the I Om isobath) has been assessed with reference to contour maps 
and sidescan sonar records, previous environmental studies of nearby areas and 
spot checks by ROV (Remotely Operated Vehicle) during field surveys in October 
1994. Areas along the route in less than 1 Om were studied more intensively, by 
the above means and by investigations by marine biologists on snorkel-during 
October 1994 and January 1995. Tringa Shoal and Overhanging Rock, to the 
north-west of Barrow Island, were additionally surveyed because of their proximity 
to the route. 

East Spar to 50m Isobath - At the gasfield site (approximately 95m depth) the 
sea floor is predominantly covered by thick sheets of sand and mud which are 
easily disturbed into suspension. At sites between 70 and 50m deep, shell grit is 
also present within the substrate. Epifaunal marine life are not highly visible in 
these areas but scattered sea pens are present. Numerous burrows of variable 
size are found in the substrate. These burrows are most likely used by 
crustaceans, molluscs and marine worms. In a study by CSIRO in 40-80m depth 
water off the North West Shelf, crustaceans were commonly recorded, with the 
most abundant types including amphipods, shrimps and crabs (Ward and Rainer, 
1988). Based on CSIRO's study it is likely that (although unobserved during field 
surveys) larger sedentary fauna such as sponges, sea whips and feather starfish 
are also present in this area. 

50m Isobath to lOm Isobath - Within this depth range the seafloor is 
characterised by large areas of bare sand and mud with patches of exposed 
limestone pavement. Marine life (consisting of sponges, sea squirts, sea whips 
and isolated macroalgae covering approximately 50% of the substrate were 
recorded at one 32m depth site. Feather starfish, crustaceans and isolated 
corals are expected to inhabit this region along with an array of burrowing marine 
animals. Corals may be found in up to (approximately) 30m depth, but are more 
likely to occur in shallower waters. 

Figures 1.1 & 5.3 illustrates the distribution of the major marine habitat types 
occurring on this proposed pipeline route. 

lOm to 5m Isobath - Marine life is variable in species representation and 
percentage cover within this corridor. Macroalgal cover varies from less than 1% 
to 40% and is influenced by the availability of exposed limestone substrate for 
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secure attachment. The most dominant macroalgae is the brown algae 
Sargassum spp. with patches of Halimeda sp. evident. The seagrass Halophila 
sp. occurs occasionally in low densities. Marine fauna is dominated by sponge 
and sea squirt communities. Feather starfish and encrusting corals are less 
common. The majority of marine life in this corridor is clumped together in small 
mixed communities separated by large areas of bare sand. Alongside the 
pipeline corridor a similar habitat appears to extend for several kilometres to the 
north and south. Notably, rich biological communities are associated with 2 
nearby structural features - Tringa Shoal and Overhanging Rock. 

Tringa Shoal - is located off the northern tip of Barrow Island and any pipeline 
route to Varanus Island-would pass close (but not across) to the northern point of 
Tringa Shoal. At its shallowest point (at the northern tip) the water depth is 1.8 
m. Waves were observed breaking in this area during a moderate swell. The 
shoal consists of generally solid, flat to undulating limestone reef, pocketed with 
deep and wide (estimated at up to 3m by 4m in size) sandy bottomed holes. 
Undercut reef ledges are present at the base of many of these holes. Marine 
flora consists of approximately 60% cover of Sargassum species and 15% cover 
of other brown macroalgae (mainly Dictyopteris and Padina). Attached marine 
fauna is relatively sparse and consists of scattered sea squirts, sponges, hard 
corals (mainly digitate or branching forms such as Pocillopora and Acropora) and 
encrusting life forms growing on vertical reef faces. Fish life is diverse and 
abundant on and around the reef. The immediate reef area appears to attract 
large numbers of baitfish and predatory pelagic fish, as was evidenced by 
constant surface feeding activity on and around the shoal during the site survey. 
Unidentified seabirds were also observed actively feeding in this area. Tringa 
Shoal experiences strong tidal flows due to the geographic constrictions of the 
area resulting in increased turbidity and low visibility (3 to 4m during the field 
survey at low spring tides). 

Overhanging Rock - is an emergent part of a limestone outcrop north of the 
potential pipeline route to Varanus Island. The substrate of this area consists of 
broken limestone pavement and outcrops separated by areas of coarse sand. 
The brown macroalgae, Sargassum (of at least three different species) dominates 
the benthos and occupies at least 50% of the substrate along with other more 
scattered algal types such as Halimeda spp Dictyales spp. and Caulerpa spp. 
Fauna includes sponge and sea squirtcommunities and a variety of fish species 
dominated by wrasse and damselfish. 

Alternative Routes into Varanus Island 
Consideration has been given to looking at alternative routes to avoid trenching 
through limestone. Unfortunately, any approach to the west coast of Varanus 
Island will not avoid or significantly reduce the length of trenching required. 

5.2 Option 2 - East Spar to Barrow Island to Varanus Island to 
Mainland 

This route offers the potential to tie in the gas pipeline with WAPET operations 
and reduces the length of new submarine pipeline required. A longer section of 
onshore pipeline would need to be constructed in order to cross Barrow Island. 
This route covers approximately 80km of waters between the gasfield and Barrow 
Island and another 22km to Varanus Island. The distance of pipeline onshore at 
Barrow Island would be between 10km and 38km, depending on which entry 
point was chosen. The exit point would be at Oyster Point. This route is 
illustrated in Figure 5.1. 

East Spar to 50m Isobath - This marine habitat is similar to that described for 
the same region in pipeline Option 1. 
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50 m Isobath to lOm Isobath - Within this depth range the sea floor is 
characterised by large areas of bare sands, including shell grit and limestone 
rubble in shallower areas. Marine life in this region is scattered (<5% cover) and 
consists mainly of small sponges and sea squirts. 

5.3 Option 3 - East Spar Gasfield to Barrow Island to Mainland 
(meeting Apache pipeline offshore) 

This route (refer Figure 5.1) is a more direct route than Options I or 2. It again 
crosses onto Barrow Island, but not onto Varanus Island, as it would meet the 
Apache pipeline south of Varanus. There is less submarine and (marginally) less 
onshore pipeline required than Options I and 2, but a treatment plant would need 
to be constructed on Barrow Island. This route covers an approximate distance 
of 130 km, of which, between 20 and 28km would be onshore Barrow Island. 
The line, once off Barrow Island would meet up with the Apache pipeline offshore 
(to the east of the island) and run parallel to where it meets the SEC WA 
mainland gas line at CS#1. The first 40 km of this route lies within water 
administered by the Commonwealth Government. This option includes the gas 
processing facility located on Barrow Island. 

Gasfield to 50 m Isobath - This marine habitat is similar to that described for the 
same region in pipeline Option 1. 

50 m Isobath to 5 m Isobath - This marine habitat is similar to that described for 
the same region in pipeline Option 1. 

Barrow Island to Mainland - This route runs through water averaging 14 to 16 
m in depth to link up with the existing Apache Gas Sales pipeline at an offshore 
position to the east of Barrow Island. The environment between Barrow Island 
and the Apache line consists of a generally bare sandy substrate supporting little 
evident marine biota. There is evidence of scattered sponges, sea squirts, 
macroalgae (such as Sargassum and Padina) and occasional coral species. The 
section paralleling the Apache line will not be detailed here, as noted above. 

5.4 Option 4 - East Spar to Barrow Island to Mainland (direct) 

This route is the most direct route examined. It again requires a treatment plant 
on Barrow (rather than Varanus) Island. This option requires the construction of 
a new pipeline from Barrow Island to the mainland and on to CS#I. The marine 
section would travel in between Town Point and Robe Point and does not follow 
the Apache pipeline. (Refer Figure 1.1) 

Marine sections of this route option between the gasfield and Barrow Island are 
the same as those for options 2 and 3. Marine surveys are planned for this 
option (Town Point to Robe Point) during February 1995 and will be incorporated 
into a later draft of this document. Water depth in this section is generally less 
than 15m. 

Mainland Site Vegetation 
Based on aerial photographs and previous studies two basic vegetation habitats 
are likely to occur within the pipeline corridor between the shoreline of Robe Point 
and the point where the proposed pipeline will connect to CS#I. The corridor 
transverses a narrow coastal belt of sandy dunes along Robe Point through an 
interzone of salt flats with 'islands of vegetation' and then through savannah. 

The vegetation on the coastal sands and the intermittent salt flat 'islands' are 
dominated by spinifex communities. The coastal sand on Robe Point has a 30 to 
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60% vegetation cover of Soft Spinifex (Triodia pungens), where the wattle Acacia 
ampliceps and a Frankenia species may also be present. The sandy dunes run 
approximately north/south from the west coastline for approximately 50m. The 
ground then slopes down to barren salt flats, with vegetation occurring only near 
creek channels and isolated raised 'islands'. The vegetation on the salt flat 
'islands' is predominately Soft Spinifex (I pungens), while near the creek 
channels Rough-Leaf Gum (Eucalyptus aspera) and Snakewood (Acacia 
xiphophylla) may also be found. 

The salt flat interzorie extends for approximately 5km where the vegetation 
changes to savannah for the remainder of the proposed pipeline route. The 
.savannah due to the differences in elevation between creek channels is a mosaic 
of spinifex savannah (Triodia sp.) and bunch grass savannah (Eragrostis sp). 
The spinifex savannah grows in the higher, better drained, gravel over clay soils 
while the bunch grass savannah grows at a lower elevation in or near drainage 
channels in the red 'cracking clays'. 

Weeds 
The Agricultural Protection Board has identified two weeds of concern likely to be 
present in the proposed pipeline corridor: 

parkinsonia (Parkinsonia aculeata) which occurs alone watercourses and 
drainage channels near the SECWA CS#1, and along the Fortescue 

River; 
mesquite (Prosopis sp.) which is a problem west of SEC WA CS#1. 

C.A.L.M identified buffel grass (Cenchrus ciliaris) as also of being of concern in 
areas where it was introduced for pastoral and rehabilitation purposes. 

5.5 Varanus Island Crossings 

During October 1994 and January 1995 both Varanus Island and Barrow Island 
were visited and visual surveys were conducted of the terrestrial environment 
through which the East Spar pipeline may be routed. Assessments were made of 
the environmental significance of different habitat types and flora and fauna, after 
conducting field survey, literature reviews and discussions with environmental 
officers from Apache Energy Ltd (Varanus Island) and WAPET (Barrow Island). 

Varanus Island falls within route Options 1 and 2. 

Three crossing locations onto Varanus Island have been assessed and are 
detailed in separate sections below. Figures 5.4 and 5.5 show an aerial, 
photographic and cross sectional representation of these options. Once over the 
foredune area, each of the pipeline options would be routed alongside the 
existing roadway which leads to the site of the proposed facility. Crossing Option 
I would require the traversing of a small area of vegetation outside of the existing 
lease area before reaching the roadway. 

o 	Varanus Crossing Option I 
The approach to the intertidal zone is across open sand with a sparse 
covering (less than 5% cover) of the seagrass Halophila in water depths of 
around 3m. The route then ascends onto an intertidal platform of bare sand 
(overlaying limestone pavement). Although containing no obvious surface 
dwelling organisms, this sand layer supports populations of burrowing 
marine worms, molluscs and crustaceans. A sandy gully 7 to 9m wide (with 
scattered areas of exposed limestone pavement) bisects areas of heavily 
pitted intertidal reef on either side. The intertidal reef platform supports a 
sparse community of exposure tolerant life forms. Marine plant life includes 
stunted forms of Halimeda, Caulerpa and filamentous green algae with total 
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cover of approximately 20%. Dominant intertidal reef fauna included 
gastropod molluscs (variety of species), sea cucumbers, starfish and crabs. 
Entering onto the sandy beach the route would then pass between two 
areas of mangrove (Avicennia marina) growth which stand approximately 
30m apart. These mangrove assemblages are neither large nor common on 
Varanus Island. These features and the route alignment are illustrated in 
Figures 5.4 and 5.5. 

Varanus Crossing Option 2 
The approach to and onto the sandy intertidal platform is similar to that of 
Option 1, however in this option the intertidal reef platform rather than a 
sandy gully would be traversed. Once onshore the route crosses a sandy 
beach with mangroves to the north alongside a land projection to the south 
(refer Figures 5.4 and 5.5). There is a small (approximately 5m) cliff line 
along the back of the beach along this route. 

Varanus Crossing Option 3 
The subtidal approach in this option would require crossing a low offshore 
reef before rising onto the sandy intertidal platform. •The offshore reef is 
comprised of broken limestone pavement (forming ledges in places). This 
reef provides habitat for a Sargassum dominated macroalgal community and 
a variety of fauna including sponges, sea squirts, scattered corals and reef 
fish. An area of intertidal reef, supporting scattered colonies of the soft coral 
Sarcophytum, is crossed before rising onto a sandy beach and passing 
between a single mangrove to the north and a clump of mangroves to the 
south, which are separated by a distance of approximately 20 m. 

Terrestrial Vegetation Summary 
Crossing Options I and 3 from the beach lead up across foredunes vegetated 
predominantly with Spinifex longifolius and Sporobulus sp. Crossing Option 2 
from the beach, requires negotiation of a limestone cliff (approximately 2 m high) 
before accessing island vegetation. 

Beyond the foredune vegetation the plant species Ptilotus exaltus, Sarcostemma 
australe and Salsola kali dominate the floral community. The proposed facility 
site currently supports approximately 70% cover of vegetation, all species of 
which are widely represented on Varanus Island and on the adjacent Barrow and 
Montebello Islands. 

Terrestrial Fauna Summary 
Wedge-tailed shearwaters breed on the island in large numbers. The closest 
breeding colony is located along and to the north west of, the north western lease 
boundary. Birds have been known to breed within the area proposed for the site 
facility and this was verified by the observation of at least four burrows near the 
middle of the north west lease boundary. These burrows would be lost during 
construction of the gas processing facility. Hawksbill, flatback, and loggerhead 
turtles breed on the beach north of the proposed facility site. Terrestrial reptile 
fauna such as goannas and lizards (not exclusive to Varanus Island) may also 
inhabit potential development areas. 

Marine Summary 
The marine approach to Varanus Island is comprised of a substrate consisting of 
medium to coarse grained sands with exposed areas of limestone pavement and 
outcrop. A broad sandy gully bisects this limestone pavement along Crossing 
Option 1. Flora is predominately Sargassum spp. with a high diversity of smaller 
algal species including Padina, Halimeda and turf and filamentous algae. 
Scattered seagrasses (Halophila and Thalassia) at low percentage cover are also 

WESTERN MINING CORPORATION 	 E & S/DATAIWP/REPORTs/R-464HG.WPC 
Evaluation of Alterative Pipeline Routes 	 Page: 22 



evident. Sargassum is generally more prevalent (up to 40% cover) to the west of 
this area. Marine fauna is dominated by sponge and sea squirt communities, 
comprising many different species. Feather starfish; starfish; hard corals 
(branching and foliose, eg Tubinaria); and soft corals (most commonly 
Sarcophytum) are scattered throughout the area. A variety of fish, including 
wrasses, damsel fish and other shallow water sand/coral fish species are found in 
this zone. Marine life in this depth range is diverse, occupying approximately 
50% of the substrate and is representative of shallow water marine life found in 
the broader region. 

5.6 Option 2 - Barrow Island Crossings 

Barrow. Island falls within route Options 2, 3 and 4. (Refer Figures 1.1, 5.1) 

This route offers a shorter submarine pipeline but longer onshore pipeline lengths 
and a total of 3 new shoreline crossings (2 on Barrow Island, I on Varanus 
Island). A gas and condensate treatment plant could eventually be constructed 
on Barrow Island (although this is not yet planned) with the possibility that it could 
also be utilised for processing WAPET gas (currently being flared). At this stage, 
treatment is proposed on Varanus Island. Gas would then be piped to the 
mainland alongside the existing Apache pipeline. 

The environment of Barrow Island is described below. Flora and fauna examples 
are illustrated in Figure 5.6. 

Geomorphology - Once over the foredune areas the landscape rises onto a 
limestone plateau, bisected by drainage channels. The surface of Barrow Island 
is largely comprised of limestone outcrops and deposits overlain in parts by 
sands (alluvium, colluvium and aeolian). Major geomorphic features of the 
corridor are areas of dissected limestone uplands to the west and flat to 
undulating limestone uplands to the east. Well defined drainage lines are most 
prominent to the east and north. The creeks are of a seasonal nature across the 
island and are dry for much of the year. 

Flora - The vegetation of Barrow island falls into the Fortescue Botanical District 
as defined by Beard (1980). Vegetation in the pipeline corridor is dominated by 
Triodia (spinifex) species. Major assemblages include: 

Hummock grasslands of Triodia wiseana with low mixed shrubs including 
Acacia gregorii (Gregory's wattle) on limestone ridges. 
Hummock grasslands of Triodia wiseana with mixed emergent shrub species 
on valley slopes. 
Hummock grassland of Triodia angusta along minor creek lines and 
drainage lines. 
Hummock grassland of Triodia wiseana and Triodia angusta with emergent 
Sarcostemma viminali and Ficus platypoda (native fig) on coastal limestone 
flats and low ridges with localised pockets of Frankenia pauciflora (sea 
heath). 
Coastal complex along sand dunes with Spinifex spp. and !pomoea spp. 
dominant. 

Fauna - One of the major issues in regards to fauna on Barrow Island is to 
minimise disturbance to mammal species on the island, as some are rare on the 
mainland. 

The Burrowing Bettong 2(Bettongia Iesueur), Golden Bandicoot2  (Isodon auratus) 
and Black-Footed Rock-Wallaby3  (Petrogale Iateralis lateralis) are restricted to 
island habitats or small remnant populations on the mainland. Euros, Spectacled 
Hare-Wallabies, possums, the Barrow Island Mouse and the Golden Bandicoots 
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are widespread on the island. A diverse bird, reptile and invertebrate fauna also 
exists on the island. Although not well understood it appears that resident 
terrestrial bird populations tend to favour areas of denser vegetation, but are still 
widespread. Bats are known to live in restricted areas. 

Of the four species of turtles known within the region, the Green Turtle2  (Chelonia 
mydas) and the Flatback Turtle2  ( Natater depressus) use beaches on Barrow 
Island for nesting. 

2  Species listed as endangered under the Endangered Species Protection Act 
Species listed as vulnerable under the Endangered Species Protection Act 

There are three beach sites which have been assessed for pipeline crossing 
options. Details of these options are given below. 

5.6.1 Barrow Island Entry Crossing Locations 
Five options for entry of the pipeline from East Spar have been assessed below. 
One of these options crosses Whites Beach, to the north, three others cross 
between Cape Malouet and Flacourt Bay and the final option crosses Boggs 
Beach. 

White's Beach - Barrow Island Entry Option I 
Whites Beach is a long sandy beach bordered by rocky limestone cliffs in 
the south. Entry to Whites Beach between these cliffs and Whites Creek 
has been investigated (refer Figure 5.6). This corridor enters the bay along 
a sloping, subtidal sand substrate, interspersed with limestone outcrops. 
There is an extensive subtidal and intertidal platform along the cliff edge, 
supporting high density of rock oysters and algae. To the north of the 
proposed entry corridor is a subtidal limestone reef platform, evenly 
distributed with macroalgae (including Sargassum, Caulerpa, Padina, 
Halimeda, Dictyopteris) and turfing and filamentous algae. This is a high 
energy zone, with a Sargassum dominated reef front some 300 - 400m from 
the beach. Parrotfish are evident in this habitat. 

Onshore, the area around Whites Creek, one of the permanent water 
sources for the islands fauna, is bordered by steep sand dunes (up to 
approximately 5m high) with relatively diverse vegetation. Behind the dunes 
north of White's Creek are low bushes, shrubs and grasses, including Acacia 
coriacae, Rhagodia preissii and Olearia dampieri ssp. dampierii. Behind the 
dunes south of the creek are hummock grasslands of Triodia with mixed 
emergent shrub species. Closer to the creek on flatter ground are mixed 
herb fields with Streptoglossa bubakii. There are small areas of halophytic 
vegetation, which has restricted habitats on Barràw Island, on the fringes of 
the creek bed in patches of clay soils. The dunes are typical of sand dune 
complexes in the area, dominated by Spinifex Ion gifolus and Ipomoea pes-
caprae. 

Cape Malouet to Flacourt Bay - Barrow Island Entry Option 2 
Three different entry options were surveyed in this region. 

Option I - This crossing is the southernmost of the three and is located 
approximately 2km north of Flacourt Bay across a large natural cove 
between cliffs ( refer Figure 5.7A). The subtidal approach to the shore rises 
steeply from deeper water over predominantly bare sands. At around the 
six meter depth, approximately 300m offshore, low broken limestone reef is 
encountered with a 70% cover of the algae Sargassum. The rest of the 
route to the shore passes across coarse grained sands with patch 
expressions of limestone and sparse macroalgal growth. Near the shoreline 
the corridor passes through a gap of approximately 20m between solid 
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intertidal limestone reef supporting predominantly algal communities of 
brown (predominantly Dictyopteris and Sargassum) and red algae and algal 
turf. Attached marine fauna was not abundant. Fish observed were wrasse 
species. This area is exposed to strong wave action on occasion. 

The route then rises onto and crosses a wide coarse grained sandy beach. 
Tis beach is utilised by green turtles for nesting as was evidenced by the 
presence of a turtle on the beach and turtle tracks and digging activity up to 
the vegetation line. 

Passing above the beach a natural gully along the northern cliff edge could 
be utilised to lead the pipe up onto a cleared patch (an old seismic laydown 
area) behind the Spinifex Ion gifolius dominated foredunes. An existing 
access road would then be utilised to guide the pipeline up onto the island 
proper. 

Option 2 - This crossing option is similarly located across a large natural 
beach cove fronted almost completely by an intertidal limestone platform 
(refer Figure 5.713). 

The subtidal approach to the shore raised quickly from deeper water over 
predominantly bare sands. From approximately 200m offshore at the sand 
is interspersed with exposed flat limestone pavement supporting a 30% 
cover of macroalgae ( mainly Sargassum, Padina and Halimeda). From 
approximately lOOm offshore the route crosses sections of solid limestone 
ridges aligned perpendicular to the shore and rising up to 2m from the sandy 
bottom. The marine life on these ridges is dominated by macroalgal 
communities consisting chiefly of Sargassum, Dictyotales spp. and algal turf. 
Reef fish and two juvenile crayfish were the most obvious marine fauna 
during field surveys. 

Near the shoreline the route crosses over the ridged limestone into a 
shallow, narrow, sand gap between the surrounding heavy intertidal reef and 
up onto the coarse sand beach. 

A flat expanse of coarse grained beach would be crossed before the route 
moves past the southern cliff line, skirting the major area of Spinifex 
Ion gifolius dune vegetation. 

No turtle nesting signs were noted during the survey visit and it is unlikely 
this beach is a popular nesting location due to the restricted entry point 
through the intertidal reef platform. 

Option 3 - This crossing option differs from the other two in that it provides 
the widest gap through the intertidal reef platform onto the beach (refer 
Figure 5.7C). 

The subtidal approach to the shore rises steeply from deeper water over 
predominantly bare sands. Approximately 200m from shore a small area of 
subtidal exposed limestone pavement colonised chiefly by macroalgae such 
as Sargassum, Padina and Halimeda would be crossed before moving 
across barren coarse grained sands to the beach. The actual crossing point 
would be in the middle of a natural (80m wide) sand gap between heavy 
subtidal and intertidal limestone reef colonised predominantly by the algae 
Sargassum, Dictyotales spp and turf as at the other potential crossing 
locations. 
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The route would then move across the beach and over some low foredunes 
dominated by Spinifex Ion gifolius. An access road to an operational 
wellhead is located on the cliff line above the beach. 

Boggs Beach - Barrow Island Entry Option 3 
Boggs beach is a small beach (approximately 300m long) flanked on either 
side by limestone cliffs (refer Figure 5.8). A seasonal creek flows onto the 
beach from behind. This beach is an important turtle breeding area and 
numerous turtle tracks and nests were obvious at the time of survey 
(January 1995). 

To the north and south on exposed cliff faces is mixed shrubland of 
Frankenia pauciflora and Hedyotis crouchiana. Either side of the creek is 
vegetated by a coastal complex, typical of the region, dominated by Spinifex 
Ion gifolius and Ipomoea pes-caprae. 

From the lOm isobath, the approach to Boggs Beach comprises a sandy 
substrate with numerous potholes and limestone outcrops. The area is 
turbulent and supports subtidal communities of red filamentous algae 
(approximately 10% cover), Sargassum, Dictyoptenus, Caulerpa, Galaxuaria 
and other algae species. Fauna evident in the shallows include cuttlefish, 
parrotfish, emperor fish, sea urchins, cleaner wrasse, bream and sweetlip. 

5.6.2 Barrow Island Exit Crossing Locations 
Four exit options have been identified off Barrow Island. One of these exits on 
the north-east corner of the island, at Oyster Rock; another at the Wapet Camp in 
the south-east; and two from the Tank Site (one following the existing WAPET 
shipping pipeline, the other veering south of the existing WAPET line). For 
construction purposes, an area onshore will be required for assembly of the 
pipeline. 

Oyster Rock - Barrow Exit Option I 
Oyster Point, on the north-east of the island (Figure 5.9) is backed by 
limestone cliffs and unstable dunes (WAPET, pers.com.). The area is 
dominated by sand dune vegetation (Spinifex Ion gffolius, Ipomoea pes-
caprae) close to the cliffs and dunes, and hummock grasslands further 
inland. 

The near shore intertidal and subtidal marine environment shows limestone 
pavement with many sand filled depressions. At 2-3m depth, this area is 
dominated by macroalgae (Sargassum 60-90%, Halimeda and Dictyopteris) 
sea cucumbers, starfish, isolated hard coral and marine worms are also 
evident in this zone. Further offshore, to lOm depth, the substrate is sand 
veneer on limestone with seagrass (Halophila, Heterozostera) and 
macroalgae (Sargassum) present to approximately 30% cover. 

Wapet Camp - Barrow Island Exit Option 2 
The near shore waters south of Wapet Camp (Figure 5.10) are dominated 
by a broad intertidal limestone pavement. Beyond this intertidal area, the 
limestone extends seaward, interspersed with sand patches and limestone 
outcrops. A subtidal drainage channel exists in the northern corner of the 
bay. The beach is pebbled between the high and low water marks and 
sandy above the high water mark, backed by rocky limestone shelves to the 
north and south and sandy dunes along the middle of the bay. 

Fauna and flora within the sub and intertidal zones includes sea anemones, 
starfish, seagrass (Halophila), macroalgae (Sargassum, Halimeda), scattered 
soft coral, starfish, gobies and rudder fish. Algal cover is approximately 20% 
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brown and 30% green within the subtidal zone. In the intertidal zone, 
Sargassum accounts for appräximately 20% cover and Halophila (seagrass) 
less than 10%. 

o 	Tank Site - Barrow Island Exit Options 3 and 4 
The tank site marks the exit point of the existing WAPET submarine 
shipping pipeline (Figure 5.11). This exit route would closely parallel the 
WAPET shipping pipeline across an area of beach sand and limestone 
rubble then travel alongside an existing access road before passing over a 
foredune area vegetated predominantly with Spin ifex Ion gifolius. The two 
options are to follow the existing pipeline or to veer further south-west at the 
exit point and meet the Apache pipeline at a point closer to the mainland. 

The shallow water components of these options are so close that they can 
be considered identical. To m the substrate is sand on limestone pavement 
(sand about 50% coverage) with 10% green (Halimeda) and 5% brown 
(Sargassum) macroalgal cover. Clam shells, cone shells, bryozoans, hard 
coral (Porites and Acropora spp.) and saddled rainbow fish (Halchoeres 
margaritaceous) are also evident. 

Further along the existing pipeline, the flora and fauna include filamentous 
green algae (up to 90% cover in some areas), octopus, sponges and marine 
worms (tube and fan). At 3 to 6 metre depth, the biota is more diverse, with 
a substrate of sand veneer on limestone. Sponges, macroalgae, starfish, 
sea anemones, sea cucumbers, isolated hard corals (Acropora, Porites and 
Faviidae) soft coral, fire coral, cod and parrotfish were observed during field 
surveys. 

The other nearshore option, veering to the south-east of the existing pipeline 
was also investigated. This area contained a similar substrate and biota, 
with 50 to 70% macroalgal cover to 6m depth and similar fauna species. 

5.7 Selection of a Route 

All gas pipeline options described here are viable, althogh each carry their own 
environmental impact and economic considerations. At present Western Mining 
based on environmental and economic considerations have a preference for the 
direct Varanus Island (Option 1) route. However, Western Mining will determine 
a ranking of preferences on each option for consideration by the regulatory 
authorities after fieldwork has been conducted for Option 4 (Barrow Island to 
mainland, direct). This offering of preferences has been requested by CALM 
during review of previous drafts of this document and will assist in determining 
the most appropriate route for construction. 
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6. Project Description 

6.1 Platform & Infield Facilities 

A small offshore platform with minimal facilities is required (Figure 6.1). The 
platform will be unmanned with telemetry control from Varanus or Barrow Island. 
It will be serviced regularly by personnel based on Varanus or Barrow Island who 
will commute by helicopter. 

The weliheads will be subsea. Each well will utilise: 

0 	1 flow line (diameter = 200 mm) 

1 umbilical (diameter = 80 - 100 mm) 
(for chemical injection and control purposes) 

The offshore platform will export both untreated sales gas and unstabilised 
condensate via submarine pipeline to Varanus or Barrow Island. There will be no 
gas re-injection at the platform. Production flow rates are expected to be as 
follows: 

Total Well Fluids 	 1IOMMScf/d 

0 	Sales Gas 	 100MMScf/d 

Condensate 	 8000BPD 

Water will be removed offshore from the wellstream at the platform if substantial 
volumes of water are produced. In the early years of production there will not be 
requirement for water disposal at the platform. When it does become necessary 
the disposal of water to the sea at the platform will be carried out after full 
consultation with the relevant authorities. 

6.1.1 Design 
Design and construction of the offshore platform will utilise the Construction Code 
API RP-2A Planning, Designing and Constructing of Fixed Offshore Platforms. 

Table 3 - Details and Features of Facilities Located at the East Spar Gasfield 
details the features proposed for the production platform located at the East Spar 
Gasfield. 

Table 3 - Details and Features of Facilities Located at the East Spar Gasfield 

Offshore Gathering Platform 
Test and Production headers 
Separator 
Telemetry control of wellheads from Varanus or Barrow Island 
Instrument gas system 
Cold vent 
All facilities designed for shut in wellhead pressure 
Gravity drains system only 
Electrical generators - solar powered generation 
No heating medium, produced water (optional), fuel gas requirement, cooling 
medium or seawater required 
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6.2 Varanus Island Facilities 

A small extension to the Varanus lease will be required to accommodate the 
condensate/gas facilities and construction (See Figures 5.4 & 5.4A). The 
proposed extension will not significantly impact on the adjacent shearwater colony 
(See Sections 7.4.1 & 8.3.7). Consultation with CALM on the required extension 
will take place. The processing facilities will receive the untreated gas and 
unstabilised condensate from the offshore platform. Sales quality gas will be 
piped to the mainland via either the existing Apache gas pipeline to the mainland 
or via a purpose constructed pipeline as discussed in Section 5. Condensate will 
be stabilised as part of the process. The stabilised condensate will be stored in 
tanks on -either Varanus or Barrow Island for export by tanker via the existing 
crude oil transfer facilities. 

Process facilities located on Varanus or Barrow Island are required to carry out 
the following tasks: 

Treat lOOMMscf/d sales gas to sales quality specification 
Compress lOOMMscf/d treated sales gas to 14.OMPa 
Stabilise recovered condensate to 8psia RVP 
Store stabilised condensate in existing storage tank (with possibility of an 
additional tank) and use existing load out facilities to load tankers. 

6.2.1 Location of Facilities on Varanus Island 
Process facilities cannot be located inside the bund for safety reasons. The bund 
is provided to contain spillage from the tanks in case of a leak. Location of the 
process facilities inside the bund would raise the risk of a tank fire being caused 
by an incident in the processing facilities and similarly the process facilities would 
be affected if a tank leak occurred. The process facilities include sources of 
ignition (gas turbines and gas engines) which cannot be located safely inside a 
tank bund. 

The areas around the Tanami and Rosette wellheads are also unacceptable as 
process plant locations from a safety viewpoint as an incident in the process 
facilities or one of the wellheads could lead to a rapid escalation leading to a 
potential major incident. Separation between wellheads, storage tanks and 
processing facilities is, therefore, required for safety reasons. An incident in any 
one of these installations which had the potential to escalate due to the proximity 
of processing facilities might also have severe environmental consequences. 

Guidelines for spacing between facilities are provided by the insurance industry. 
If these guidelines are not met, insurance of the facilities would be withheld, the 
guidelines are based on industry practice and historical data regarding fires and 
explosions and loss prevention practices to prevent the escalation of such 
incidents. 

The selected location therefore provides the most appropriate location for the gas 
processing facility. 

6.2.2 Construction 
The process and compression equipment for Varanus or Barrow Island will be 
assembled on skids in Perth. The skids will be transported by road to Onslow 
for onward transport by barge to Varanus or Barrow Island. On the island, the 
modules will be further assembled and commissioned. The construction 
personnel will be accommodated on the island in the existing facilities, which will 
be upgraded and extended if necessary. Previous construction activity has been 
carried out on both islands with larger construction work forces. 
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6.2.3 Design 

Design and construction of the process piping and equipment will adhere to the 
Construction Code ANSI B31.3 Petroleum Refinery Piping. That for Pressure 
Vessels will adhere to A51210-1989 Unfired Pressure Vessels. 

Specifications for the facility to be installed on Varanus or Barrow Island are as 
detailed in Table 4 - Design Specifications for Processing Facilities. 

Table 4- Design Specifications for Processing Facilities 

Capacy 120 TJ/day 

Product dewpoht 0°C 

Product diyriess 48mg/Nm3  water content 

Typkal analyst 857o methane 
7%ethane 
4% propane 
27. carbon dbxde 

Lqud extractbn pentanes and heavr components 

Design Ife 20 years 

Energy source process gas 

Cooig method at cooig 

Compressor se 4MW 

tet pressure 5Mpa 

Outt pressure 1 4Mpa 

Noe levels Compty with requements of AS1269, SAA Heari-ig 
Conservatbn Code 

No LPG extraction facilities are required. Other related works to be carried out 
on Varanus Island include: 

A slug catcher located in the condensate/gas processing facility area. 

Automatic process control systems, with an alarm system to allow for 
operator intervention when required. 

Lighting for night operation to be designed in accordance with existing 
requirements limiting visibility from the beach and to ensure minimal 
disturbance to turtles and shearwater. Design features will include the use 
of berms to "hide the lights", keeping the number of light sources to the 
minimum necessary, and using lights that have been shown to have a 
reduced effect on turtles. Advice will also be sought from CALM during the 
design phase regarding any additional precautions that may be 
implemented. 

Safety facilities, including Emergency Shutdown, blowdown and relief valves, 
alarm and shutdown facilities. Fire and gas detection and protection 
systems in accordance with the relevant codes, standards and regulations. 

The beach and dune areas that would be accessed during the construction 
phase (for pipelay activities) will be rehabilitated with vegetation native to the 
islands. 
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6.2.4 Carbon Dioxide Emissions 
Carbon dioxide (CO2) emission will result from combustion of gas mainly in the 
gas turbine drivers for the main sales gas compressor and the gas engine drivers 

- for the stabiliser compressor. The total CO2  emission rate at maximum plant feed 
rate is: 

190 tonne/day. 

This emission is proportional to gas plant feed rate and hence in the early years 
when gas sales are less than maximum, the emission will be proportionally less. 

6.3 Submarine Pipeline 

The condensate/gas produced at the East Spar gasfield will be transmitted to 
Varanus or Barrow Island in a submarine pipeline. 

The condensate/gas will be transmitted by natural three phase flow. The pipeline 
will be inhibited for hydrate and corrosion control. 

After processing on Varanus or Barrow Island, the sales gas will be transmitted 
by pipeline to the mainland. It will join with an onshore pipeline that will transmit 
the product to the proposed Goldfields Gas Pipeline. 

6.3.1 Pipeline Design 
The pipeline will be designed to both Australian and International codes 
incorporating the most recent available data and recommended practices. The 
Australian Standards and Codes of Practices will take priority in all design 
considerations vis AS2885-1 982 Pipelines, Gas and Liquid Petroleum. 

The submarine pipeline size has been determined to Australian Design 
Standards. The condensate/gas pipeline will have an inside diameter of 14" with 
a wall thickness of 14.3 mm. The pipeline will be manufactured to API5LX 
specifications. 

The principal design criteria are presented in Table 5 - Design Criteria for 
Submarine Pipeline 

Table 5- Design Criteria for Submarine Pipeline 

Design Pressure 	 20 MPa 

Design Temperature 	 69° 

Design Life 	 20 years 

Productbn Rate 	 10) mon SCAD (maxknum) 

Stabity 	 50 year storm 
- Lateral 
- Vertcal 

Envonmental Loads: 	 50 year storm 
- Wave 
- Current 
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Other factors considered and taken into account by the design include: 

thermal expansion 
wave induced orbital velocities 
pipeline spanning 
installation loads 
upheaval buckling 
fatigue 
corrosion prevention byway of additional wall thickness and planned anti-
corrosion maintenance program 
surveys of the integrity of the internal surfaces of the pipeline carried out by 
a remotely operated sensing device (termed a 'pig) traversing the length of 
the pipeline 

Provision will be made for three future tie-ins to be located at the offshore 
platform. 

6.3.2 Pipeline Corridors 
The preferred submarine pipeline corridors have been selected following the 
completion of preliminary field surveys. These surveys and details of the 
preferred pipeline corridors are described in Section 5. The primary factors 
influencing corridor selection were safety, protection of the environment and 
minimisation of social impacts. 

The surveys completed (refer to Section 5) to date have provided information on 
the biological and physical habitat sufficient to allow selection of the pipelay 
corridors consistent with the primary aims. 

The subsea pipeline is to be laid using a conventional anchored pipe laybarge. 
The laybarge will be approximately 6 m draft and will deploy an 8 point mooring 
system. Anchors weighing approximately 15 tonnes will be deployed between 
500 and 1500 m from the barge depending on water depth and will be deployed 
and recovered using I or 2 anchor handling tugs. Linepipe will be supplied to the 
laybarge from 90 m long cargo barges which will be towed to site. The laybarge 
and its associated vessels will be self contained and provide living quarters for 
approximately 250 people for the duration of the pipelay works, which is 
estimated to take between 2 and 3 months. 

In the shallow nearshore areas, a variety of pipe laying methods may need to be 
employed due to vessel draft limitations, access restrictions and the 
environmental sensitivity of the area. The options are: 

laying from a shallow-draft barge 
pulling the assembled pipeline by a beach based winch 
pulling the assembled pipeline by a vessel-based winch or a combination of 
two out of the three. 

The nearshore shallows present the most technically difficult phase of the pipe 
construction and have the greatest potential to inflict the most damage to the 
environment (refer to Section 7.3.4 - Pipeline Stabilisation). 

An emergency shut down valve [either by telemetry, remote detection (for fire and 
gas) or low pressure] will be installed in the riser just below the platform main 
deck to isolate the pipeline at the offshore end in case of emergency. 

Passive cathodic protection will be employed along the pipeline by use of 
anodes. 
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6.3.3 Pipeline Stabilisation 
The submarine pipeline will be stabilised to ensure that its operating integrity is 
maintained during 50 year return period cyclonic storm events. In practical terms 
this means that the constructed pipeline would be able to withstand any cyclonic 
storm events likely to occur in a given 50 year period. 

In order to stabilise the pipeline it will be necessary to either trench the pipeline 
or mechanically anchor it to be the seabed. This will be required over 
approximately half of the pipeline route. The stabilisation processes may include: 

ploughing 
jetting 
rock anchoring 
weight anchoring 
rock trenching (mechanical cutter) 
rock blasting (drill and blast or surface blast) 

The first two options will be conducted in areas where at least 1.5 m depth of 
sand exists, which tends to be in the deeper water. In areas of the seabed 
where soil strengths are in excess of approximately 250KPa then it may be 
necessary to perform rock anchoring or rock trenching. In general rock anchoring 
will be performed in water depths greater than approximately 5 m LAT. Due to 
the risk of 3rd party damage and more severe hydrodynamic loadings it is 
proposed that the pipeline be trenched in water depths less than 5 m LAT. For 
the approach into Varanus this will result in approximately 7.5 km of the route 
requiring to be rock trenched. Rock trenching equipment can generally cut rock 
with strengths up to IOOMPa. Alternatively it may be necessary to drill and blast 
or surface blast a trench followed by excavation to remove the spoil. Spoil will be 
deposited on one side of the pipeline. It is likely that a combination of both 
techniques may be necessary. 

An alternative to trenching the pipeline in the shallow approach to Varanus would 
be to rock anchor the line. The disadvantage with the system is that the pipeline 
(high pressure gas) will be at risk of damage from vessels and will be exposed to 
severe wave and current action. Another consideration is that an anchored 
pipeline sitting above the seabed in the shallow region may upset the equilibrium 
of sediment transport in the area. 

It is therefore considered that trenching the pipeline in the area will offer the best 
protection to the pipeline whilst minimising long term (chronic) environment 
impact. 

6.3.4 Pipeline Testing 
It is expected that the submarine pipeline will be hydrostatically pressure tested 
after it has been laid and stabilised. Sections may be tested prior to stabilisation 
if the pipelaying vessel is scheduled to leave the project area immediately after 
pipelaying. 

Hydrostatic testing will involve filling the pipeline with treated seawater by pushing 
a 'pipe-pig' through the pipeline under pressure. The pipeline is then pressure 
tested to specified pressures maintained for at least 24 hours. 

- 	 Following testing, the water is discharged from the pipeline at the offshore end 
and it is dried by further pipe-pigging using compressed gases or by creating a 
vacuum. 
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6.3.5 Maintenance 
Visual inspection of the seafloor along the pipeline corridor will be conducted by 
ROV on an annual basis. If a loss of burial is detected than a bathymetric survey 
may also be conducted. These inspections will confirm the condition of the 
pipeline and it's anchors and identify any pipeline movement. Every five years an 
internal inspection will be performed using a special pig to detect any loss of wall 
thickness. 

6.4 Onshore Pipeline 

The- onshore pipeline will be similar to the submarine pipeline except that the pipe 
will only be buried for the section passing through the foredune. In addition the 
pipeline coating system will be different. 

6.4.1 Pipeline Design 
The design criteria outlined in Section 6.3.1 - Pipeline Design for the submarine 
pipeline will apply to the onshore pipeline. The design standards will adhere to 
the requirements of Australian and International Codes and Standards and good 
oil industry practice. 

6.4.2 Pipeline Corridor 
The preferred pipeline corridors will be chosen following final marine route 
selection. The primary criteria influencing corridor selection will be safety and 
protection of the environment. 

6.4.3 Pipeline Construction 
The pipeline will be constructed using conventional methods. Pipe will be 
delivered by barge and transferred to Varanus or Barrow Island. The pipeline will 

3 

	

	 be placed along the pipeline route where it will be welded, tested and secured in 
place. 

6.4.4 Rehabilitation 
In the beach and dune areas disturbance will be restricted to the minimum. 

It is recognised that the potential does exist for erosion of the beach during 
pipelay activities if it is not correctly managed. WMC undertake to implement a 
full and thorough management plan aimed at preventing erosion during 
construction. This will include such measures as fencing the area to prevent 
vehicles and personnel disturbing the surrounding sensitive dune vegetation and 
limiting removal of vegetation. 

Disturbed areas will be rehabilitated to their original condition. Rehabilitation 
procedures are described in Section 8.3.10 - Rehabilitation. Particular attention 
will be paid to optimising rehabilitation procedures with respect to wind and water 
erosion. 

6.4.5 Pipeline Testing 
Hydrostatic pressure testing of the onshore pipeline will take place using 
seawater pumped from the beach and treated with anti-corrosion additives and 
biocides for sulfur reducing bacteria (SRB). The line will be dried immediately 
using dry air. 

6.4.6 Maintenance 
Experience in operating on the North-West Shelf has shown that short sections of 
onshore pipeline do not generally require maintenance. However, the pipeline 
will be inspected internally using pipe-pigs every five years and the appropriate 
maintenance work will be undertaken. 
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Maintenance of the submarine pipeline will involve regular inspection of the route 
(for external inspections), pig runs (for internal inspections), annual cathodic 
protection surveys and a detailed annual inspection initially annually and then at 
intervals deemed appropriate, and testing of all safety and operational systems. 

6.5 Mainland Facilities 

The facilities to be installed on the mainland consist only of custody transfer 
metering systems for both the SECWA and GGT pipelines. At a future date 
when gas sales increase it is planned to install a booster compression station at 
Cs, to increase the capacity of the Varanus Island or Barrow Island to CSI 
pipeline. This booster compressor station is likely to consist of two gas turbine 
driven compressors. 

6.6 Potential Incremental Project Development 

Potential incremental developments which are currently foreseen for the East 
Spar project: 

An additional (third) well is expected to be required in year 6 if the 
anticipated gas market growth rate is achieved. 

A compressor booster station on the mainland is may be required between 3 
and 5 years after start-up. This is also dependent on market growth. 

Tie in of additional gas fields is possible. A possible scenario is the 
development by WAPET of the Spar gas field, gas from which would be 
piped to the East Spar platform. If this were to proceed, an additional 
equipment module would be added to the offshore platform. Upgrading of 
some equipment on Varanus or Barrow Island might also be undertaken. 
This would not involve a major extension of the East Spar facilities on 
Varanus or Barrow Island. The likely timing of a Spar development is 
understood to be at least 5 years after East Spar start-up and in any case 
would be determined by WAPET. 
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7.Environmental impacts 

7.1 Introduction 

The environmental impacts arising from the construction and operation of the 
East Spar Development have been identified and grouped into two categories. 
The first category contains those effects that will actually occur as a result of the 

- 	 construction and operation activity. The second category contains effects that 
may potentially occur. 

The actual and potential effects arising from the construction and operation of the 
East Spar Development are described below for the marine, terrestrial and social 
environments of the project area. 

The potential effects of pipeline construction and operation on the inner 
Continental Shelf relate to possible leakage or rupture of the pipeline and 
possible oil spill from the pipelay vessel. Because these two scenarios are 
common to all the habitat types they are addressed separately in Section 7.3. 

Both the magnitude and probability of actual and potential effects can be varied 
or mitigated through management practices. The management practices to be 
implemented are detailed in Section 8. 

7.2 Actual Effects on the Marine Environment 

7.2.1 General 
Five functional habitat types have been identified coincident with the routes: 

Inner Continental Shelf 
A 	 o 	Outer Rowley Shelf 

Island Coastal Regime 
Inner Rowley Sllf 
Lowendal Shallows 

Figure 7.1 illustrates the relative locations of these habitat types. The predicted 
impacts on each of these habitat types are addressed in the following sections. 

7.2.2 Construction/Operation Phase 

Inner Continental Shelf 
The routine or actual effects of pipeline construction and operation on the marine 
environment of the inner Continental Shelf are considered to be: 

Localised Disturbance and Loss of Habitat 
The benthic biota of the inner Continental Shelf is sparsely distributed and 
dominated by crustaceans, predominantly burrowing shrimps and mantis 
shrimp (for a detailed description refer to Ward & Rainier, 1988) sponges, 
horny corals (gorgonians) and feather starfish (crinoids) were observed 
during the collection of information for this report. These groups, particularly 
sponges and echinoderms, have the capacity to recolonise disturbed areas 
relatively rapidly, based upon observations for the Hadson and North Herald 
to Airlie Island pipeline. The disturbance and loss of habitat resulting from 
the platform and pipeline installation is expected to be temporary and 
localised. 

The main effect of pipeline installation is anticipated to be disturbance and 
temporary loss of benthic habitat within the pipelay corridor. Installation 
techniques require the route to be mechanically cleared and smoothed prior 
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to pipelay. Typically the pipelay corridor will be 20 m wide. 

Provision of Artificial Substrate 
Observations of existing subsea pipelines and facilities in the region indicate 
that the pipeline will be rapidly colonised by marine organisms. The 
environment of the inner Continental Shelf is reasonably rich in nutrients that 
are derived from a summer upwelling of nitrate-rich deep water (Holloway et 
a!, 1985). The dominant biota, such as sponges and gorgonians feed on 
plankton and their distribution is limited more by substrate availability than 
food supply. The provision of a hard substrate in the form of a pipeline is 
likely to allow colonisation of an area that would otherwise not occur. 

The artificial substrate of the pipeline will attract a variety of fish for several 
reasons. Secondary colonisation of the pipeline by organisms, such as 
crustaceans and polycheates will attract and provide a food source for reef 
fish. Nocturnally feeding fish will utilise the structure as refuge from 
predators during daylight hours. Larger pelagic fish will be attracted to the 
structure due to behavioural patterns (Stanley and Wilson, 1991) and the 
presence of a food source. The local abundance of fish will therefore be 
expected to be enhanced by the presence of the pipeline. 

Anecdotal evidence suggests that the Rankin Pipeline is a rich fishing area 
and it is frequently targeted by loOal fishermen. It is concluded that the 
provision of an artificial substrate will cause a long-term effect however this 
effect is not considered to be detrimental to the inner Continental Shelf 
environment. 

Alienation of Trawl Fishery Grounds 
A limited demersal trawl fishery industry operates in the waters of the 
continental shelf to the 50m isobath. At present no trawl activity takes place 
in the project area west of 1160E (Fisheries Department of Western Australia 
pers. comm.). The installation of the pipeline would create an obstruction to 
trawl nets, should trawling commence at a later stage during the project life, 
and it will be necessary to operate a marine exclusion zone along the route. 
Typically the zone includes a buffer to allow for inaccuracies in navigation 
equipment and would be approximately 1 km wide. The maximum area 
wherein trawling would be excluded would be approximately 60 km2. Given 
the large area utilised by this fishery, a 60 km2  exclusion is not considered 
to be significant. 

Water Disposal 
In the latter years of the field life it is forecasted that the wells will produce 
up to 7000 BBL/d of formation water. It is then planned to install water 
treatment facilities onto the offshore platform to separate the water from the 
oil and dispose of the water into the sea. It is envisaged that hydrocyclone 
units will be installed to produce water with an oil content of typically less 
than 20 ppm. At these concentrations no adverse environmental effects of 
formation water production are expected as the potential for rapid dilution is 
high in the deep offshore waters of the East Spar field. 

Disposal of Hydrostatic Test Water 
Sea water injected into the pipeline for hydrostatic testing purposes will be 
treated with corrosion inhibitors and biocides. This is required to prevent 
excessive corrosion and the colonisation of the pipeline by sulfate reducing 
bacteria. Prior to commissioning it will be necessary to remove the water 
from the pipeline with compressed air driven pigs. Clearing of the pipeline 
will take place from the shore towards the East Spar location resulting in the 
water being discharged at the comparatively deep and isolated end of the 

I 
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pipe. The chemical treatment will be at a level which permits safe disposal 
at sea. As such, and allowing for the expected rapid dilution at the East 
Spar locality, no detrimental environmental effects are expected. 

Outer Rowley Shelf 

The outer Rowley Shelf habitat extends from the 30 m isobath to the 10 m 
isobath surrounding Barrow Island and the Lowendal shallows. The routine or 
actual effects predicted to occur as a result of pipeline construction and operation 
are considered to be: 

Localised Disturbance and Loss of Habitat 
The main effect of pipeline installation for the inner Continental Shelf area, is 
expected to be the disturbance and temporary loss of benthic habitat within 
the pipelay corridor. 

The pipeline routes have been selected to avoid any coral patch reef areas. 
Over most of the proposed route, the benthic environment is dominated by 
sponges, feather starfish (ascidians), horny corals (gorgonians), brown algae 
and the occasional hard coral. These biota are normally sparse and, with 
the exception of hard corals, able to rapidly recolonise an area. Therefore 
the disturbance and loss of habitat resulting from pipeline installation is 
expected to be slight and temporary. 

Provision of Artificial Substrate 
The presence of artificial substrate creates an opportunity for colonisation by 
marine organisms. The growth of marine life and the attraction of fishes for 
prey, refuge and behavioural purposes creates an artificial reef environment 
over time. It is expected that development would occur similar to that 
described for the inner Continental Shelf area although the final community 
composition would differ (for example having a higher species abundance). 
The long-term effect of the provision of artificial substrate is not considered 
to be detrimental. 	- 

Scour Effects 
The presence of the pipeline may lead to localised increased velocity of tidal 
currents and turbulence in the vicinity of the pipeline. This would have the 
long-term effect of altering the grain size characteristics of the immediate 
area. The composition of infaunal sediment communities is known to be 
strongly influenced by sediment grain size. An alteration of sediment 
characteristics can lead to a change in the infaunal community composition, 
however the magnitude of effect and area of influence are so small the 
effect is considered to be negligible. 

Sediment Plumes 
If the pipeline is to be trenched, then trenching operations will generate 
sediment plumes. The sediment plumes will cause a temporary increase in 
water turbidity, principally down current from the pipelay operations. The 
spatial and temporal scale over which water turbidity would be elevated is 
not known. However trenching operations undertaken during the Harriet 
Gas-Gathering Scheme showed that the sediment plume varied in length 
from 0.5km to 1.5km depending on tidal strength, and that temporary 
sedimentation effects were noted within lOOm of the pipelay corridor (BHPP, 
1992). The vertical structure of the dominant species (eg sponges and sea 
whips) make them less susceptible to sedimentation effects. Pipeline effects 
on biological communities are considered to be minimal especially when 
sensitive habitats are avoided. 

Ii 
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Alienation of Trawl Fishery Grounds 
The project area from the 50 m isobath shorewards is closed to demersal 
fish trawling and is not usually fished for prawns. Therefore it is not 
considered that alienation of fishery grounds caused by the imposition of an 
exclusion zone would adversely affect the fishery. 

Barrow Island Coastal Island Regime 
The coastal island regime is taken to encompass the area within the 10 m 
isobath to the upper-intertidal region. In regard to the Varanus Island option this 
area is generally covered by the Lowendal Shallows described in Section 7.2.4. 
The pipeline route will be selected to maximise the separation between the 
pipeline and sensitive marine resources such as Biggada Reef and other areas of 
noted conservation value. 

The coastal marine habitat regime along the west coast of Barrow Island is 
relatively compressed as a consequence of the steeply sloping substrate. There 
are eroded limestone reefs with the well developed algal assemblages 
(dominated by Sargassum) separated by areas of coarse sand. The east coast 
marine habitat regime comprises an intertidal zone of limestone with thin sand 
veneer, beyond which the substrate slopes gradually to 10 m. The area has 
scattered coral pinnacles and low broken limestone platform reefs which 
developed algal assemblages separated by areas of sparsely colonised sand. 

The routine or actual effects predicted to occur as a result of pipeline construction 
and operation are considered to be: 

Localised Disturbance and Loss of Habitat 
The requirement to mechanically clear and smooth the pipelay corridor onto 
and off Barrow Island will result in temporary disturbance and loss of habitat. 

Provision of Artificial Substrate 
As described for previous route sections the provision of an artificial 
substrate creates an opportunity for colonisation by marine organisms. 
Observations of existing pipelines traversing the Airlie Island coastal regime 
to the south indicate that colonisation of the pipeline goes through a series 
of stages. The final community composition is similar to that of small 
elevated limestone reefs of the area. 

The long term ecological impact of the creation of what equates to more reef 
in the nearshore environment of Barrow Island is difficult to predict. 
Nevertheless, given the limitations of knowledge, it is not considered that the 
impact would be significant. 

Alienation of Trawl Fishery Ground 
Neither the Airlie Island coastal habitat nor the Barrow Island coastal habitat 
areas are usually fished for prawns. Therefore it is not considered that 
alienation of fishery grounds caused by the imposition of an exclusion zone 
would cause an effect on the fishery. 

Scour Effects 
As described for other route sections, the presence of the pipeline may 
cause localised increases in velocity of tidal currents and turbulence in the 
vicinity of the pipeline. However, the pipeline will be generally aligned 
parallel to the average direction of swell movement, therefore the potential 
for scour is reduced. The alteration of sediment characteristics that could 
result from scour effects may cause a consequential localised alteration of 
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infaunal community composition. However the magnitude of effect and 
area of influence are so small that the impact is predicted to be negligible. 

Sediment Plumes 
Sediment plumes generated during mechanical clearing, smoothing and 
trenching operations have the potential to detrimentally affect nearby marine 
communities. The spatial scale of effect is expected to vary from 0.5 to 1.5 
km based on results observed during the Harriet Gas-Gathering Scheme. 
Typically such effects would be temporary, lasting no more than a few days 
at any one location. Marine communities in this region have ability to cope 
with temporary elevations in water turbidity such as that occurring during 

- storm events. 

Corals are considered to be especially sensitive to additional environmental 
stresses during late summer. During this period the combined stresses of 
having to expend energy to remove sediment deposits in addition to having 
to cope with high ambient temperatures and to expend energy in 
reproductive processes make corals vulnerable to impact (C. Simpson WA 
EPA pers comm). 

Recent studies (Hodgson, 1990 and Babcock & Davies, 1991) have shown 
that elevated levels of suspended solids reduced the colonisation success of 
coral larvae on upward facing surfaces. The sedimentation regime found to 
cause an effect (100 - 300 mg cm1  day-) would only be found in the 
immediate vicinity of operations. Therefore sediment plumes during this 
period can have a localised impact on the annual coral recruitment for the 
area, but only if construction is at that time of the year. 

The effect of sediment plumes is generally predicted to be negligible. 
However sediment plumes during late summer have the potential to affect 
coral health and sediment plumes can cause a significant effect on 
settlement success in the immediate vicinity of the plume should they 
coincide with a coral larvae settlement event. 

Inner Rowley Shelf to Coastline (Barrow Island Option) 
The inner Rowley Shelf from the 10 m isobath to the Apache Gas Sales Pipeline 
has been characterised as carbonate sands (shelly sand/rubble) generally barren 
with scattered seagrass and macro-algae (less than 5% cover) and isolated coral 
colonies. 

The routine or actual effects of pipeline construction and operation on the marine 
environment of the inner Rowley Shelf to the mainland coast are considered to 
be: 

Localised Disturbance and Loss of Habitat 
The requirement to mechanically clear and smooth the pipeline route and to 
trench the pipeline in this area will result in temporary disturbance and loss 
of habitat. The magnitude of effect is mitigated by management practices 
(discussed in Section 9) which avoid sensitive or significant benthic 
communities in the selection of the pipeline route. The identified coral 
outcrops would be avoided by deviation of the pipeline. These management 
actions, combined with the naturally sparse colonisation of the substrate, will 
render the effect on the benthos negligible. 

Sediment Plumes 
Sediment plumes generated during clearing and trenching operations have 
the potential to detrimentally affect nearby marine organisms. The 
magnitude of impact will vary according to several factors, principally: 

Ll 
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sensitivity of organism to sedimentation and turbidity 
duration of effect 
magnitude of effect 

The inner Rowley Shelf is subject to naturally high levels of turbidity and 
sedimentation. Marine communities native to the area are consequently 
able to tolerate relatively high levels of background turbidity/sedimentation 
and occasional severe loadings as would occur during storm events. 
Sediment plumes generated during pipelay operations would be temporary 
and localised and unlikely to exceed those conditions that would occur 
during storm events. Therefore, it is predicted that there will be negligible 

. effect on the marine environment of the inner Rowley Shelf caused by 
generation of sediment plumes. 

Alienation of Trawl Fishing Ground 
The proposed pipeline route traverses Onslow Prawn Fishery Area 3, 
however, discussions with local fisherman and WAFIC have indicated that 
no boats routinely operate in this area, therefore, the establishment of an 
exclusion zone would not cause an adverse effect. 

Lowendal Shallows 
The Lowendal shallows habitat regime encompasses an area extending east from 
1150E, west to Varanus Island. The area is generally less than five metres deep 
with a diverse and productive ecosystem. 

The routine or actual effects predicted to occur as a result of pipeline construction 
and operation are discussed below: 

Localised Disturbance and Loss of Habitat 
The requirement to trench the pipeline in this area will result in temporary 
disturbance and loss of habitat. Current operations planning includes the 
use of a trenching machine for pipelay in this habitat regime with the 
possibility of some blasting. The time necessary for recovery of the 
ecosystem from disturbance is difficult to predict as a consequence of the 
variation in growth rates between the different species and life forms. 
Outside of the area of direct physical disturbance (that is beyond 
approximately 50 m), it would be expected that the ecosystem would 
approximate baseline conditions after one to two years. Within the area of 
direct disturbance it would be expected that the ecosystem would take 
considerably longer to approximate baseline conditions as a result of the 

- 	 requirement for recolonisation (as opposed to regrowth for areas outside the 
direct area of disturbance) and growth. 

Any blasting is likely to cause shattering or fracturing of the larger more 
fragile corals (particularly Turbinana vase corals) lying within 50 m of the 
blast epi-centre. Steel hawser, ropes, chains and anchors used during 
laybarge pipeline construction activities will also cause damage (shattering, 
displacement) to some corals along the pipeline corridor as well as other life 
forms. 

D 	Provision of Artificial Substrate 
As described for previous route sections, the provision of an artificial 
substrate creates an opportunity for colonisation by marine organisms. 
Observations of existing pipelines traversing the Airlie Island coastal regime 
indicate that colonisation of the pipeline goes through a series of stages. 
The final community composition is similar to that of small elevated 
limestone reefs of the area. 

I 
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0 	Scour Effects 
As described for other route sections, the presence of the pipeline may 
cause localised increases in velocity of tidal currents and turbulence in the 
vicinity of the pipeline. It is expected that this effect would be most marked 
in the immediate nearshore zones. The alteration of sediment 
characteristics that could result from scour effects may cause alteration of 
infaunal community composition. However the magnitude of effect and area 
of influence are so small that the impact is predicted to be negligible. If the 
pipe is buried there will be no scour effects. 

The pipeline will be trenched into the substrate below the seabed to beyond 
the surf zone at the Varanus Island approaches, in order to keep the 
pipeline stable and to prevent any groyne effect on the beach at the 
Varanus Island shore crossing. 

Sediment Plumes 
Refer to Barrow Island Coastal Regime, Sediment Plume, Section. 

7.3 Potential Effects on the Marine Environment 

The potential effect of the proposed development on the marine environment has 
two elements. These being: 

the consequences of an accidental spillage of fuel and oil from the 
pipelaying vessels; 	 - 
the consequences of a rupture of the pipeline. 

7.3.1 Oil or Fuel Spillage 
Although small spillages of lubricating oils and greases from deck equipment may 
occur during pipelay operations, most of these spillages would be contained on 
board by catchment plates and deck drainage systems. The effect of small 
volumes that may enter the marine environment from these sources is considered 
insignificant. 

The rupture of a hydraulic hose to underwater equipment could potentially result 
in up to a maximum of 1000 L of hydraulic fluid being spilled before automatic 
shutdown occurs. The hydraulic fluids which would be used during pipelay 
operations are highly refined mineral oils with relatively low toxicities, 
consequently the environmental impact, should such an event occur, is 
considered to be negligible. 

In the unlikely event of the holing of diesel fuel tanks on the pipelay barge (which 
may contain up to 10 tonnes of diesel), resulting in a major spill; WMC's 
emergency response oil spill contingency plan would be invoked supported by 
MOSAP. 

7.3.2 Pipeline Rupture 
In the unlikely event of a pipeline rupture the gas would escape through the water 
column to the air. Condensates would similarly rise to the surface waters. 
Although condensates evaporate rapidly, if a rupture was to occur near an 
intertidal area, direct contact with the toxic condensate would likely result in death 
for invertebrates and plant life. However, as a consequence of the short 
exposure time, the environmental impacts would generally be localised in such a 
scenario. However a pipeline rupture could present a major safety hazard and 
would be covered under the Emergency Response Plan discussed in Section 8. 
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7.4 Potential Effects on the Terrestrial Environment 

7.4.1 Varanus Island Option 
- 	The development of facilities on Varanus Island will require a terrestrial pipeline 

route covering a distance of approximately 300 m to the proposed facility area. 

Disturbance to Soils and Landform 
The foredune opposite the beach entry point will be cut and the pipeline buried. 
The dune will then be reconstructed to a similar pre-cut shape. The initial impact 
will be removal of plant species on this foredune area. As these species are not 

- -- 	 rare or unique and rehabilitation will be implemented (see Section 8) no long 
term impacts are expected. The pipeline will be above ground once past the 
frontal dune system and therefore no significant disturbance is likely. 

Clearance of Vegetation 
During pipelay it will be necessary to clear a pathway for construction operations. 
Typically this pathway would be in the order of 3 to 5 m wide. This pathway is 
not expected to impact mangroves community in the vicinity of the beach as the 
gap in this area is approximately 30 m wide. 
The largest area of vegetation to be removed (potentially 0.6 hectares of a total 
facility area of approximately 1.8 hectares) would be at the proposed facility site. 
This vegetation complex is common to large areas of Varanus Island. The area 
to be developed has already suffered partial disturbance. As such the loss of 
vegetation is not expected to significantly affect the overall vegetation structure of 
Varanus Island. 

Areas of cleared vegetation can be susceptible to erosion and colonisation by 
exotic plant species. These impacts can affect areas for longer than direct 
impacts of construction operations. 

Disturbance to Native Fauna 
The major faunal disturbance envisaged due to terrestrial developments is the 
destruction of a limited number (4-8) wedge-tailed shearwater burrows. This is 
unavoidable but would not compromise the status of the colony. Little direct 
impact on other fauna is envisaged as turtles do not use the pipe entry beach as 
a nesting location and most terrestrial reptile species present in the development 
area could move away during construction to other similar habitats. 

Indirect impacts on wedge-tailed shearwaters and turtle species nesting in nearby 
areas as a result of noise, dust and lighting cannot be discounted. As the 
nearest turtle nesting beach is located over a dunal rise the potential impacts on 
these animals are not expected to be significant, however management plans will 
be put in place to reduce chances of lighting induced disturbance (Section 8). 
Routine monitoring of wedge-tailed shearwaters on Airlie Island and Varanus 
Island have indicated that breeding pairs are tolerant of noise and activity 
associated with nearby production facilities, providing they are not directly 
interfered with. The facility would only impact the outer fringe of the north-west 
rookery, approximately 50 m to the north-west. 

o 	Water Disposal 
The well production forecasts indicate that, for the initial years no formation water 
will be produced. There will however be small amounts of water of saturation 
condensing in the subsea pipeline. This water will be separated from the 
gas/condensate and directed to the existing Apache oily water processing 
facilities. These facilities remove the oil from the water and dispose the water 
into bores located on Varanus Island. The East Spar water represents an 
insignificant increase in the water already treated and disposed by Apache and is 
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therefore not expected to have any adverse environmental impact. 

Management of formation water discharged from the East Spar field in the latter 
years of operation is discussed in section 8. 

Preferred Varanus Crossing Option 
Of the three potential crossing locations onto Varanus island, Option 1 is 
considered to be most appropriate, from an environmental viewpoint, for the 
following reasons: 

The subtidal approach is across virtually barren sands as opposed to the 
-subtidal reef present along Option 3. 

Limited intertidal reef is disturbed due to the natural sand gully selected. 

There is sufficient space between the mangroves to allow pipelaying access 
without interference to the mangroves. 

The foredune could be easily negotiated as opposed to the cliff line of 
Option 2. 

This route is the most direct to the potential facility location. 

Rehabilitation of the dune is feasible. 

7.4.2 Barrow Island Options 
The proposed options 3 & 4, result in a terrestrial pipeline across Barrow Island. 
As much as possible of this route will involve the use of existing disturbed areas 
such as roads and seismic survey lines. 

Disturbance to Soils and Landform 
The pipeline across Barrow Island will be above ground. This system is common 
on Barrow Island and has been found to be effective in allowing uninhibited 
movement of the important terrestrial mammal species (R. Lagdon pers comm, 
WAPET). 

Some erosion may occur around the outskirts of any areas cleared to allow 
construction of a processing facility. As there will be limited requirement for 
trenching operations, it is not predicated that there will be any significant effect on 
either soils or Iandform. The narrow corridor of effect and management practises 
to be used, which have been derived from WAPET's 27 years of operation on 
Barrow Island, are expected to render this effect negligible. 

Clearance of Vegetation 
As the pipeline will be above ground, the direct removal of vegetation will only 
occur on construction access pathways and at any facility location. As many 
existing roadways and seismic lines will be utilised during construction, within the 
pipeline corridor, impacts will be minimised. The majority of vegetation along the 
corridor and at the proposed facility site (where areas of vegetation will be 
removed) consists of the common Triodia wiseana assemblages on limestone 
uplands, removal of small areas of which will not significantly effect island habitat. 
Certain rare or localised vegetation types such as Eucalyptus pattellaris or 
claypan communities will be avoided by the final pipeline route. 

Disturbance to Native Fauna 
As raised pipelines are currently utilised on Barrow Island and environmental 
monitoring conducted by WAPET has not indicated that fauna on the island has 
been compromised, direct impacts on island fauna from the pipeline itself are not 
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suggested to be significant. The clearance of the proposed site facility area 
- 	 should not significantly compromise fauna on Barrow Island as the habitat in this 

area is not unique. Indirect affects of facility operations on important fauna 
(particularly the mammal population), such as disturbances caused by noise and 

- 	 lighting, will be minimised by correct management practises aimed at reducing 
peripheral noise and light. At coastal pipeline locations there is potential for 
disturbance to nesting turtles or seabirds, however correct management practises 
(Section 8) will reduce the potential for impact of construction or operational 
activities. 

Water Disposal 
As for the Varanus Island option, initially there will be small amounts of water of 
saturation to be disposed of. Such water will be disposed of utilising WAPET 
disposal facilities. No detrimental environmental impacts are expected from this 
operation. 

7.4.3 Mainland (Robe Point to CS#1) 

Vegetation Clearance 
Vegetation will be removed to a maximum width of 30m from the proposed 
pipeline route, with extra areas of vegetation being disturbed for laydown areas, 
pipe stockpiles and access tracks being kept to a minimum. Vegetation habitats 
considered to be of significant value may be avoided by minor deviations from the 
straight line alignment of the proposed pipeline. The vegetation in the proposed 
pipeline corridor is representative of the surrounding coastal plain and given the 
linear disturbance the impact is not expected to be significant. 

Weeds 
The Agricultural Protection Board has identified two weeds of concern likely to be 
present in the proposed pipeline corridor: 

parkinsonia (Parkinsonia acu/eata) which occurs alone watercourses and 
drainage channels near the SECWA CS#1, and along the Fortescue 
River; 

mesquite (Prosopis sp.) which is a problem west of SECWA CS#1. 
C.A.L.M identified buffel grass (Cenchrus cl/lads) as also of being of concern in 
areas where it was introduced for pastoral and rehabilitation purposes. 

Disturbance to Native Fauna 
The loss of fauna habitat due to clearing for the proposed pipeline may lead to 
the disturbance of some fauna species. However, fauna populations are so 
widespread that impact would generally be minimal. The localised and temporary 
impact of habitat loss on local fauna populations is unlikely to be significant given 
the regional extent of most of the habitats present in the corridor and the 
relatively small area of habitat that will be disturbed. 

Construction activity, especially during heavy earthmoving procedures, may cause 
some fauna to move away from the immediate area. The linear disturbance of 
the pipeline construction may also create a temporary barrier to the movement of 
smaller animals although this is likely to be only a short-term impact given the 
highly mobile nature of many of the fauna species. 

Erosion 
Most of the soil disturbance will occur as the result of the pipeline trench 
approximately 1200mm in depth and 800mm in width, and associated 
construction work. The proposed pipeline route would pass through two main 
landforms and soil types; the sands of the coastal dune and the red clays of the 
interzone and plains. On removal of vegetation both soil types may be subject 
to wind or water erosion. 
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Dust 
Movement of equipment and vehicles along access roads together with the 
excavation of the trench will generate dust during the construction process. 
Due to the isolation of the pipeline route dust is not likely to be a problem to the 
public. The natural tolerance of the semi and vegetation to wind-borne dust and 
the short term construction areas in any given area means strategies to remove 
dust from the vegetation are unlikely to be required. 

7.5 Greenhouse Gas Emissions 

The greenhouse effect is caused by changes to the earth's atmosphere 
associated mostly with the discharge of CO2  emissions. The provision of an 
efficient energy source to the middle of Western Australia via the Goldfields Gas 
Transmission line will provide the opportunity for conversion from coal to gas and 
therefore an overall reduction in the emission of greenhouse gases. 

Western Mining's operations at Kalgoorlie and Kambalda will be users of some of 
the East Spar gas. The gas will be transported to the Goldfields via the 
Goldfields Gas Pipeline. The conversion by WMC operations at Kalgoorlie and 
Kambalda to gas will result in a nett reduction of 240,000tonnes of CO2  emission 
per annum. This saving is effected due to the direct substitution of gas for coal 
as the firing energy source for the operations. 
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8.Environmental Management for Construction Phase 

8.1 Introduction 

This section outlines the environmental management initiatives that will be 
undertaken by the proponent to minimise the nature and potential environmental 
effects of construction and installation of the East Spar Development and 
facilities. 

The stated objective of the management strategy that will be implemented during 
the design and construction phase of the project is: 

"To minimise the risk of damage to the natural environment or, where 
damage is unavoidable, minimise, ameliorate and manage that damage." 

Management will be carried out so as to comply with State and Commonwealth 
legislation. 

All stages of the construction phase will be adequately supervised to ensure that 
the contractors follow the environmental criteria and safeguards required by the 
proponent and the regulatory authorities. 

A comprehensive management plan for WMC operations will be prepared on 
either Varanus and/or Barrow Island (depending on which option is selected) in 
consultation with Apache and WAPET (who have developed considerable 
expertise in the management of these island resources) to minimise impacts of 
proposed developments. These plans will be completed in consultation with the 
Department of Conservation and Land Management and will be available for 
public comment prior to construction activities. The following sections provide the 
basis for such a management plan. 

8.2 Marine Management 

8.2.1 Emergency Response Plan 

To ensure the safety of all personnel and the pipelay fleet, an Emergency 
Response Plan will be implemented for the pipelay fleet. This will comprise part 

- 	 of the WMC's approach to operation safety requirements. 

WMC - Petroleum Division has an organisation responsible for the management 
of all major emergency situations eg. platform fire, helicopter crash, cyclones, and 
well blow out for it's North West Operations. the Emergency Response Group is 
responsible for the production and updating of the Emergency Response 
Procedures. The Emergency Response Procedures describe the actions to be 
taken for all major emergencies. The procedures are reviewed and updated at 
least annually and before any proposed drilling activity. It will be updated prior to 
the commencement of construction activity associated with the East Spar 
development. The procedures are reviewed and approved by the WA 
Department of Minerals and Energy. 

The Emergency Response procedures documents the availability of Emergency 
and Oil Spill resources and services available to WMC in the event of an 
emergency. These resources are available under both State and Federal Acts, 
WA Operators Mutual Aid agreement and Specialist organisations within Australis 
and overseas. 
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8.3.4 Vegetation Clearance 
Once vegetation is cleared, land becomes highly susceptible to erosion from wind 
and water. Clearance of vegetation also creates opportunities for exotic species 
to colonise the cleared areas and decreases habitat for native animals. Due to 
lack of water and nutrients, plants grow extremely slowly in and regions, often 
lying dormant for long periods when water is not available. Under these 
conditions damaged plants can not repair themselves easily and seeds may not 
germinate until rain episodes. 

Therefore the disturbed and cleared areas will be carefully managed so that 
rehabilitation and revegetation is encouraged to commence and progress as 
quickly as possible. The management practices discussed above aimed at 
limiting soil disturbance and erosion will also aid in rehabilitation and revegetation 
of the area. 

The following general work plan will be adhered to in order to improve the 
effectiveness of rehabilitation and revegetation: 

Every effort will be made to minimise the area of vegetation cleared by use 
of existing cleared or disturbed areas. 

Areas of the pipeline corridor that require clearing will be cleared by 
removing vegetation to just above ground level. This plant material will be 
shredded and retained together with the topsoil in windrows as described in 
Section 8.2.2 above. 

Where temporary construction access is required this will be achieved by 
flattening rather than clearing of vegetation thereby retaining the rootstock 
and improving the regeneration capacity. 

Following completion of pipeline installation any stockpiled topsoil and 
vegetation material will be replaced. 

Any access tracks required will be created in a similar manner to that 
described above. Unnecessary proliferation of tracks will be avoided. 

All access tracks which will not be required for future maintenance purposes 
will be reinstated by the replacement of stockpiled topsoil and vegetative 
material. 

8.3.5 Water Sources 
If the Barrow Island option was selected, areas where permanent water sources 
or known areas of ponding occur will be avoided during pipeline construction as 
fauna tend to concentrate in these areas during period of drought (Bowman, 
Bishaw, Gorham, 1993). 

8.3.6 Flora and Vegetation 
Disturbance will be minimised to mangroves near the shore crossing location on 
Varanus Island by allowing a wide corridor between mangrove trees, and limiting 
access of equipment to an absolute minimum. 

In general on Varanus Island, flora and vegetation within the pipeline and facility 
areas is common to large areas of the Island. Even so, efforts will be made to 
reduce disturbance and replace plant forms after construction, where possible. 
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Although there are no flora species which are gazetted as rare and endangered 
or occur on CALM's Priority Flora List, there are certain species and habitats on 
Barrow Island which should be left undisturbed (Mattiske & Associates, 1993). 
The proponents would avoid disturbance to: creek beds and gullies, claypan 
habitats i.e. halophytic assemblages, restricted populations of some smaller 
shrubs, perennials and annuals, and site specific species such as Eucalyptus 
patellaris which occur in localised areas. A preliminary vegetation survey would 
be conducted along the pipe route before construction to assess the presence of 
significant species or habitats. Disturbance would be minimised for those plant 
communities which are vulnerable to wind erosion. 

8.3.7-Fauna 

General 
Impact on fauna will be monitored during construction to verify that habitats and 
fauna outside of the immediate pipeline corridor are not being compromised. On 
Varanus Island particular attention will be paid to minimising disturbance to 
nesting shearwaters and turtles. Those few shearwater burrows requiring 
removal within the processing facility site will only be removed when no birds are 
present within those burrows. If the Barrow Island option is selected particular 
attention will be paid to minimising disturbance to nesting turtle species, 
mammals and sea eagle/osprey nests. The final pipeline route will be selected to 
skirt sensitive fauna locations (ie bettong warrens, sea eagle nests) by a distance 
of at least 50 m. The raised nature of the onshore pipeline will allow access 
underneath by mammal species and not interfere with natural fauna movement. 
Measures will be taken to minimise dust and noise production. 

Effects of Lighting 
Lighting will be utilised at the gas processing facility on Varanus Island or: Barrow 
Island. Badly placed lighting can inhibit nesting activity of turtles and confuse 
newly emerged hatchlings (Dr R. Prince, pers. comm. CALM). Bird and mammal 
species can also become confused under direct light. As such all lighting around 
the facility itself will be located so as to cause the minimum of confusion to all 
wildlife. Closest to major animal colonies, where possible, less intrusive longer 
wave length lighting will be utilised. The Varanus Island facility site is backed by 
a dune to the east, the other side of which is utilised as a nesting location for 
turtle species. This dune provides a certain natural screen from lighting to be 
used at the facility. No turtles have been known to nest on the beach 
immediately to the west of the facility site. 

Even so, care is being taken in the design to ensure that the effects of lights on 
the turtles and shearwaters are minimised. The plant lighting will be modelled on 
the existing systems installed on the Apache plant. The lights in the plant will be 
operated on timer devices so that they are only illuminated when required. They 
will also be of a type that minimises the light visible outside the intended area of 
illumination. A fully enclosed ground flare is to be installed. This flare will be 
designed so that most common flaring events will be totally enclosed by the flare 
surround and no light will be visible at ground level. 

An emergency flare will be provided also. This flare will be elevated but only 
operate during major plant upsets. These are expected to be very infrequent and 
only for short durations. The emergency flare will be equipped with electric spark 
type igniters or a similar system so that permanent pilot burners are not required. 

Timing of Construction 
Construction will be managed so as to minimise disturbance to the turtles, and 
shearwaters, during their nesting or breeding periods. 
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8.3.8 Management of Discharges 

Gaseous Emissions 
Exhaust fumes will be generated from vehicles and equipment used during 
construction. Carbon dioxide emissions will result from the combustion of gas 
mainly within the gas turbine drivers for the main sales gas compressors. Gases 
will be allowed to dissipate into the atmosphere. In all cases gaseous emissions 
will be monitored to ensure that all emissions are within regulatory requirements. 

Formation Water 
When discharge of formation water begins at the offshore platform, such water 
will -be continuously monitored by an oil in water analyser and the water will be 
diverted automatically into a holding tank on the platform in the event that the 
water contains oil in amounts exceeding the specification. It will also be possible 
for the water to be directed into the pipeline for treating onshore should the need 
arise. 

Waste Disposal 
Construction of the pipeline and possible process facility will generate chemical, 
physical, domestic and construction waste. Disposal of the waste will conform to 
state and local regulations and the strategies and procedures operating in the 
respective areas. 

Varanus Island -The existing waste management procedures operating on 
Varanus Island by Apache Oil follow three basic disposal procedures ie. burn pit - 
for paper, cardboard and burnable items (or alternatively in land fill); incinerator - 
for putrescible material; and removal from the island of other wastes and 
recyclables. 

Barrow Island - - The existing WAPET strategies at present are similar to those 
practised on Varanus Island i.e. putrescible waste is incinerated, biodegradable 
waste buried and all other waste removed from the island for disposal on the 
mainland in accordance with Health regulations. 

WAPET is currently developing a waste management strategy whereby greater 
emphasis will be placed on recycling and less on pit burial, incineration and 
waste removal. This strategy is to include both physical and chemical waste 
wherever possible. The proponent will conform to new waste management 
strategies on Barrow Island as they are developed. 

Barge Wastes - Large items of waste from the lay barge will be returned to the 
shore base for either recycling or appropriate disposal. Items that can be 
compacted will be treated accordingly and returned to the shore base for 
appropriate disposal. The lay barge has a treatment plant on board capable of 
handling the waste streams associated with a population of up to 250 personnel 
which is expected to be on board during the pipe lay operations. 

8.3.9 Construction Camp 
The construction camps and laydown areas will be sited in areas of stable soils 
and in the vicinity of the pipeline route. The areas to be utilised and their access 
tracks will be firstly cleared of vegetation and topsoil which will be stockpiled in 
windrows in an areas separate to the camp where it will not be disturbed. No 
trees of trunk diameter greater than 250mm will be removed. Trees within the 
campsite and laydown areas at risk of damage will be protected with fencing if 
appropriate. 
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Following removal of the camps, all debris will be removed and disposed of in 
approved areas. The cleared areas will then be deep ripped to 500 mm depth 
prior to replacement of topsoil and vegetative material. Access tracks will be 
treated in a similar manner. 

8.3.10 Rehabilitation 
Following replacement of topsoil and the application of vegetative material, the 
disturbed areas will be left to rehabilitate naturally. 	Seed from adjacent 
undisturbed areas will naturally disperse into the area and promote revegetation. 
No additional rehabilitation effort is planned, or expected to be required. The 
progress of the rehabilitation will be closely monitored and further work such as 

- seed broadcasting will be carried out if found to be necessary. 

8.3.11 Aboriginal Heritage 
No significant aboriginal sites have yet been discovered on Varanus or Barrow 
Island. Some shell scatters have been found at locations on Barrow Island. 

If the proposed route is found to threaten a previously unknown highly significant 
site, it will be deviated in order to avoid the risk of any impact to the site. 
Application may be made under the Aboriginal Heritage Act to remove a site if it 
is of low significance, such as a midden or shell scatter. No such work will be 
carried out until permission is granted. 

Should Aboriginal artefacts be located during construction of the pipeline, all 
activities in its vicinity will be temporarily halted until advice and/or permission is 
obtained from the WA Museum that they may be continued. 

8.3.12 Quarantine Procedures 
Strict quarantine procedures currently in place for all staff, goods and materials 
arriving on Varanus Island and Barrow Island will be strictly followed during every 
phase of the East Spar project to ensure no exotic species of flora or fauna are 
allowed to reach either of these islands. 

8.3.13 Social Aspects 
All operators and construction workers will be given a full induction, designed to 
provide an understanding and appreciation of the need for sound environmental, 
safety and operations management when working on either Varanus or Barrow 
Island. 
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9.Environmental Monitoring 

WMC intend to develop a scientifically rigorous environmental monitoring program 
within a broader environmental management framework. That framework will 
include aspects relating to the acquisition of suitable background data; the 
monitoring program itself; and a feedback system for responding to monitoring 
program results in a manner that will permit mitigative action in the event of 
unacceptable effects. 

Specific environmental monitoring components will be developed on the following 
general principles: 

examining the resources (biological, social and physical) that are potentially 
at risk; 

identifying the potential and routine impacts that may be associated with 
each stage of the project including 

- 	construction 
- 	installation and commissioning 
- decommissioning 

preparing action plans for the prevention and minimisation of impact during 
all stages of the project. 

developing an environmental monitoring program that will allow WMC to 
monitor the effectiveness of the actions taken to prevent and minimise 
potential environmental impacts. 

implement a management response plan that details the responses to be 
taken by WMC if the environmental monitoring program indicates that there 
is a risk of deleterious environmental effect. 

implementation of an environmental audit program to provide checks on 
environmentally sound operational procedures. 

An environmental monitoring program will be developed to measure the effect on 
the surrounding environment of each stage of the project. The program will be 
designed to detect both chronic and acute effects. 

Detailed design of the EMP cannot be undertaken until the final selection of a 
route is completed, at which point in time the following approach to implementing 
a monitoring program will be undertaken: 

Specific habitat/ecological features will be contrasted with potential impact 
sources to derive a list of locally applicable indicators of impact status. This 
list of "key indicators" will form the basis of data collection programs, and 
variation of these key indicators above mutually (WMC, DEP and CALM) 
agreed levels will eventually serve as triggers for environmental 
management actions. 

Collation and review of existing environmental quality data that can be used 
to help quantify baseline conditions and natural levels of variability. This will 

- 	 be undertaken for specific environmental parameters identified above as key 
indicators. (Note: this may also involve new data collection if adequate 
baseline data are unavailable and if it is deemed necessary to collect such 
data before management trigger levels can be appropriately set, or before 
natural levels of variability in the indicators can be reasonably established). 
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At this point the management trigger levels will be set for key indicators. 
The use of these indicators will be considered along with the general 
framework of the data collection program so that data requirements for the 
management decision making process can be clearly identified. This will 
include consideration of aspects such as required sampling frequency; 
whether trigger levels will be used absolutely or as probabilistic triggers (eg 
5% exceedance is permitted), and whether trigger levels are used in the 
context of temporal exposures or otherwise. 

Trigger levels and decision-making frameworks will be incorporated into 
management action plans that set out actions to be taken in the event of 
any detected exceedance of the pre-agreed trigger levels. It is anticipated 
that this stage of the process will involve close cooperation between WMC 
and environmental regulatory agencies. 

O At this point in time it will be possible to commence construction activities 
while simultaneously gathering monitoring data and comparing observed 
results with the pre-agreed triggers according to the methods defined in the 
management framework." 

The environmental monitoring program will also be structured to accommodate 
and build upon the existing programs in place on Varanus or Barrow Island (Note 
that the program will be agreed to by CALM and DEP prior to implementation). 
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Commitments 

On-going liaison with Government, community and industry will be maintained with relevant 
parties during the planning and construction phase. 

During construction on Varanus or Barrow Islands the construction personnel will be 
accommodated on the island in the existing facilities. 

Design and construction of the process piping equipment will adhere to the Construction Code 
ANSI B31.3 PetroleumRefinery Piping. 

Design and construction of the Pressure Vessels will adhere to A51210-1 989 Unfired Pressure 
Vessels code. 

The pipeline will be designed to both Australian and International codes incorporating the most 
recent available data and recommended practices. The Australian Standards and Codes of 
Practices will take priority in all design considerations vis AS2885-1982 Pipelines, Gas and 
Liquid Petroleum. 

The submarine pipeline size will be designed to Australian Design Standards. 

The condensate/gas pipeline will have an inside diameter of 14" with a wall thickness of 
14.3mm and will be manufactured to API5LX specifications. 

Lighting for night operation will be designed in accordance with existing requirements limiting 
visibility from the beach and to ensure minimal disturbance to turtles and shearwaters. Design 
features will include the use of berms to "hide the lights", keeping the number of light sources 
to the minimum necessary, and using lights that have been shown to have a reduced effect on 
turtles. Advice will be sought from CALM during the design phase regarding any additional 
precautions that may need implementing. 

7. 	The beach and dune areas that would be accessed during the construction phase (for pipelay 
activities) will be rehabilitated with vegetation endemic to the islands. 

An emergency shut down valve (either by telemetry, remote detection or low pressure) will be 
installed in the riser just below the platform main deck to isolate the pipeline at the offshore 
end. 

The submarine pipeline will be stabilised to ensure that it's operating integrity is maintained 
during 50 year return cyclonic events. 

Visual inspection of the seafloor along the pipeline corridor will be conducted by ROV on an 
annual basis to detect a loss of burial. 

Every five years an internal inspection will be performed using a special pipe 'pig' to detect any 
loss of wall thickness. 

WMC undertakes to implement a full and thorough management plan aimed at preventing 
erosion of onshore habitats during construction. This will include such measures as fencing the 
area to prevent vehicles and personnel disturbing the surrounding sensitive dune vegetation 
and limiting removal of vegetation. 

Disturbed onshore areas will be rehabilitated to their original condition. 
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Clearing of hydrostatic test water will take place from the shore towards the East Spar location 
resulting in the water being discharged at the comparatively deep and isolated end of the pipe. 
The chemical treatment will be at a level which permits safe disposal at sea. 

WMC undertakes to minimise the risk of damage to the natural environment or, where damage 
is unavoidable, minimise, ameliorate and manage that damage. 

Management will be carried out so as to comply with State and Commonwealth legislation. 

A comprehensive management plan will be prepared for both Varanus and/or Barrow Island in 
consultation with Apache, WAPET and CALM and will be available for public comment prior to 
construction activities. These plans will be completed in consultation with the Department of 
Conservation and Land Management and will be available for public comment prior to 
construction activities. 

An Emergency Response Plan, incorporating a Cyclone Contingency Plan, will be formulated 
and implemented to cover all aspects of operations related to the offshore facility, pipeline and 
onshore facility to ensure the safety of all personnel. 

All stages of the construction phase will be adequately supervised to ensure that the 
contactors follow the environmental criteria and safeguards required by the proponent and the 
regulatory authorities. 

WMC's Oil Spill Contingency Plan will be invoked in the unlikely event of a oil spill from the 
pipelay barge during construction of the pipeline. 

The Oil Spill Contingency Plan will be updated to incorporate the East Spar project to the. 
Department of Minerals and Energy prior to any work commencing on the project. 

Timing of the construction of the submarine pipeline in the vicinity of Varanus Island will be 
scheduled outside of the late summer period between late February and early April to avoid 
impact on coral health or post spawning larvae settlement success. 

The type of inhibitor used in the hydrostatic test water will be discussed with the DEP before 
use. 

Formation water discharge produced in latter years of the well will be continuously monitored 
by an oil in water analyser and the water will be diverted automatically into a holding tank on 
the platform in the event the water contains oil in amounts exceeding the specification. 

Formation water when producedArom  the well will be separated from the gas/condensate and 
directed to the exiting Apache oily water processing facilities, for removing of oil from the water 
and facilitating water disposal. 

A corrosion management system will be put in place to ensure that the 20 year design life of 
the pipeline will be achieved. 

A low pressure shut down system will be provided, which will shut down the operation 
immediately in the event that leakage from the pipeline is suspected. 

Irrespective of the final route selection WMC will route the pipeline to avoid areas that contain 
any identified shipwrecks and take appropriate steps to ensure that the construction activities 
do not impinge upon them. If a previously undiscovered shipwreck or artefacts are located 
during construction, work will be halted until such time clearance is obtained from the WA 
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Maritime Museum that it may continue. If permission is not forthcoming, the pipeline will be re-
routed around the discovery. 

Pipeline construction will be confined to a designated area and will involve comparatively minor 
soil disturbance. 

If topsoil disturbance is necessary, the topsoil will be stockpiled to one side of the pipeline 
corridor and replaced after construction where possible. Speed limits will be imposed in the 
construction area to prevent erosion and dust generation. 

Where the pipeline will pass through sand dunes, restoration will be conducted to return the 
moved sand to approximate the original dune line. No traffic will be allowed over such 
disturbed dunes after completion of pipeline construction. 

All surface drainage lines will be restored following pipeline construction. Care will be taken 
during construction to ensure that drainage lines adequately mimic natural drainage patterns 
to avoid problems of water erosion. 

If the Barrow Island option is selected, areas where permanent water sources or known areas 
of ponding occur will be avoided during pipeline construction. 

Disturbance will be minimised to mangroves near the shore crossing location on Varanus Island 
by allowing a wide corridor between mangrove trees, and limiting access of equipment to an 
absolute minimum. 

A preliminary vegetation survey would be conducted along the pipe route before construction 
to assess the presence of significant species or habitats. Disturbance would be minimised for. 
those plant communities which are vulnerable to wind erosion. 

Those few shearwater burrows requiring removal within the processing facility site will only be 
removed when no birds are present within those burrows. 

The final pipeline route will be selected to skirt sensitive fauna locations (ie bettong warrens, 
sea eagle nests) by a distance of at least 50 m. 

All lighting around the facility itself will be located so as to cause the minimum of confusion to 
all wildlife. 

The plant lighting will be modelled on the existing systems installed on the Apache plant. 

The emergency flare will be equipped with electric spark type igniters or a similar system so 
that permanent pilot burners are not required. 

Passive cathodic protection will be employed along the pipeline by use of anodes. 

When discharge of formation water begins at the offshore platform, such water will be 
continuously monitored by an oil in water analyser and the water will be diverted automatically 
into a holding tank on the platform in the event that the water contains oil in amounts exceeding 
the specification. 

Disposal of the waste will conform to state and local regulations and the strategies and 
procedures operating in the respective areas. 

No trees of trunk diameter greater than 250mm will be removed. Trees within the campsite and 
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laydown areas at risk of damage will be protected with fencing if appropriate. 

Following replacement of topsoil and the application of vegetative material, the disturbed areas 
will be left to rehabilitate naturally. 

The progress of the rehabilitation will be closely monitored and further work such as seed 
broadcasting will be carried out if found to be necessary. 

If the proposed route is found to threaten a previously unknown highly significant site, it will be 
deviated in order to avoid the risk of any impact to the site. Application may be made under 
the Aboriginal Heritage Act to remove a site if it is of low significance, such as a midden or shell 
scatter. No such work will be carried out until permission is granted. 

Should Aboriginal artefacts be located during construction of the pipeline, all activities in its 
vicinity will be temporarily halted until advice and/or permission is obtained from the WA 
Museum that they may be continued. 

Strict quarantine procedures currently in place for all staff, goods and materials arriving on 
Varanus Island and Barrow Island will be strictly followed during every phase of the East Spar 
project to ensure no exotic species of flora or fauna are allowed to reach either of these islands. 

All operators and construction workers will be given a full induction, designed to provide an 
understanding and appreciation of the need for sound environmental, safety and operations 
management when working on either Varanus or Barrow Island. 

An environmental monitoring program will be developed to measure the effect on the 
surrounding environment of each stage of the project. The program will be designed to detect 
both chronic and acute effects. 

The environmental monitoring program will also be structured to accommodate and build upon 
the existing programs in place on Varanus or Barrow Island (Note that the program will be 
agreed to by CALM and DEP prior to implementation). 
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Appendix B - Glossary 

Technical Terms & 	Interpretation 
Abbreviations 

Aeolian sands wind borne sands 
Alluvium recently deposited sands/earth 
Ascidians sea squirts 
Asteroids starfish 

Benthic/Benthos marine life dwelling on the bottom 
Bettong small, rare marsupial animal 

CALM 	 W.A. Department of Conservation and Land Management 
Crustaceans 	 marine animals with external skeletons e.g. crayfish, crabs etc 
CS#1 	 SECWA Compressed Station #1 (refer map) 
CEPA 	 Commonwealth Environmental Protection Agency 
Conglomerate 	 water worn fragments of rock cemented into a mass. 

Detritus 	 organic material derived from dead organisms 

EPA 	 W.A. Environmental Protection Authority 
Epiflora/epifauna 	 marine life existing on the bottom sediments 
Euro 	 wallaby 

Fauna 	 animals 
Flora 	 plants 

Genera 	 taxonomic grouping of closely related species 
GGT pipelines (") 	 Goldfields Gas Transmission pipelines 

Holothurians/ (holothuria) 	sea cucumbers 

Infauna 	 burrowing animals 
Intertidal 	 between high and low tide marks 
Isobath 	 line on a map joining areas of equal depth 

LAT 	 lowest astronomical tide 

Macroalgae large algae types, for example seaweeds 
MMscf/d million standard cubic feet per day 
Molluscs shellfish 
MPa megapascals 
MW megawatt 
MOSAP Marine Oil Spill Action Plan 

Neap tides smallest (high and low) tides each lunar month 
Nearshore generally in shallower water, close to land 
NPNCA W.A. National Parks and Nature Conservation Authority 
Nm3  Unit of measure - Newtons per cubic metre 

Offshore generally in deeper water, away from land 
OSCP Oil Spill Contingency Plan 

Pelagic 	 marine life dwelling mostly towards the upper water layers 
Polychaete 	 marine worm 
Produced formation water 	Water brought up from the rock formation with the gas/condensate during 

WESTERN MINING CORPORATION 	 E & S/DAT7VWP/REPORTS/R-464HG.WPC 
Appendices 	 Page: I 



production 
SCAD standard cubic feet per day 
Slug catcher homogeniser for condensate going to processing facilities 
sp single species of one genera 
Spoil sediment dredged up from sea floor 
spp several species of one genera 
Spring tides extreme (high and low) tides each lunar month 
SRB (page 23) sulphur reducing bacteria 
Subtidal below the high tide mark 
symbiotic a relationship between 2 organisms where both benefit from the association. 

Terrestrial of land origin 
TJ terajoule 





Appendix C: Consultation issues 

CONSULTANTS ISSUE RAISED DOCUMENT CONSULTATION 
REFERENCE FORMAT 

West Australian Fishing Industry Access to fishing grounds Sections Meeting followed by 
Council (WAFIC) 4.4; 4.6.2; 5; 7.2.2 phone calls 

W.A. Fishing Department Restriction of access to fishing grounds. Meeting followed by 
phone calls 

Department of Conservation & Varanus Island Option Sections Meetings followed by 
Land Management (CALM.) Turtle nesting grounds on beaches 4.4; 	5.6.1 phone calls, letters and 
30th September, 1994 Lights disturbing nesting turtles 6.2.3; 8.3.7 faxes 

Barrow Island Option 
Final pipeline location to be dictated by 
environmental considerations not proposed 5; 	5.1; 	5.5; 	5.6; 	5.6.2: 
reserve area 6.3.2; 6.3.3; 	7.2.2 
Pipe layed would mainly be in area already 
disturbed by seismic. 5; 5.5 
Might encourage existing oil mining to use 
gas better (rather than flaring). 5.6; 6.6 

13th January, 1995 Lighting on platform disturbing turtles 6.2.3 
Waste disposal along pipeline corridors 
during construction 8.3.8; 
Formation water discharge. 6.1; 	7.7.2; 	8.3.8 
Timing of construction in relation to fauna. 7.2.2; 	8.2.2: 	8.3.7  

Department of Environmental Allowance of clearing/crossing points in Meetings followed by 
Protection (DEP) regard to above ground pipeline on Barrow 7.4.2 phone calls, letters and 

Island for fauna movement, faxes 
The shorter the new length of pipeline required 5; 5.1; 	5.2; 5.3; 	5.4 
the better it would be.  

WA Department of Minerals & Proposed development plan should assume Meeting followed by 
Energy (WADME) platform option. 1.5; 	6.1 phone calls & faxes 
Department of Primary Industries Resources to be properly used. 5.2; 6.2; 6.6 Meetings, phone calls 
& Energy (DPIE) & faxes 
Conservation Council The effects of lights on turtles. 6.2.3 Meeting 

Oil spills. 6.2: 	6.2.3; 	7.3.1 
Marine & Coastal Network Greenhouse emissions 3.2; 	6.2.4; 	7.5 

Pipeline location and stability. 5; 	5.1; 	5.5; 	6.3: 	6.3.2; 
Greenpeace 6.3.3;  
Onslow Fishermans Assoc. Letters 
Nickol Bay Fishermans Assoc. No Comment 
Shire of Ashburton  
Australian Nature Conservation Endangered fauna. 4.4; 4.5; 5.5; 	5.6; Meetings, phone calls & 
Agency 8.3.7 faxes 
Maritime Museum Shipwrecks, maritime relics 8.2.6, Faxes, phone calls 

Australian Heritage Commission Heritage listed sites 8.2.6 Meetings 

Commonwealth Environment Endangered species, monitoring program 4.4, 4.5, 5.5, 5.6, Meetings 
Protection Agency Risk assessment, Baseline survey data Section 8, Section 9 
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* EAST SPAR PROJECT 
CONSULTATIVE ENVIRONMENTAL REVIEW 

WESTERN MINING CORPORATION: EAST SPAR OFFSHORE GAS! 
CONDENSATE PROPOSAL (918) 

CONSULTATIVE ENVIRONMENTAL REVIEW 
GUIDELINES 

Overview 

In Western Australia all environmental reviews have the objective of protecting the environment, and 
environmental impact assessment is deliberately a public process in order to obtain broad ranging 
advice. The review requires the proponent to describe the proposal, the environment, potential 
environmental impacts and the management of these potential impacts, so that the environment can 
be protected to an acceptable level. 

Throughout the assessment process the objective of the Department of Environmental Protection (DEP) 
is to assist the proponent to improve the proposal so the environment is protected in the best manner 
possible. Protecting the environment means that the natural and social values associated with the 
project area are protected. 

Contents of the CER 

The contents reflect the purpose of the CER, which is to: 

£3 	communicate clearly with the public and government agencies, so the EPA can obtain informed 
public comment to assist in providing advice to government; 

£3 	describe the proposal adequately, so that the Minister for the Environment can consider 
approval of a well-defined project; and 

0 	provide the basis of the proponent's environmental management program, which shows that 
the environmental issues resulting from the proposal can be acceptably managed. 

The language used in the body of the CER should be kept simple and concise, considering the 
audience includes non-technical people. Any extensive technical detail should either be referenced or 
appended to the CER. 

Remember that the CER, and the EPA's assessment of this document, will form the basis of the 
Minister for the Environment's decision as to whether to approve the proposal. Hence it should include 
a description of all the main and ancillary components of the proposal, including options if necessary. 

The environmental management program for the proposal should be developed in conjunction with the 
engineering and economic programs of the proposal. Hence, the CER should be designed to be 
immediately useful at the start of the proposal, and the DEP recommends that the basis of an 
environmental management and audit program be developed as a concluding part of the CER. 
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EAST SPAR PROJECT 
CONSULTATIVE ENVIRONMENTAL REVIEW 

The fundamental contents of the CER should include: 

introduction of the proponent, the project and location; 

O 	the legal framework, decision making authorities and involved agencies; 

U• 	description fo the components of the proposal and identification of the potential impacts; 

U 	description of the receiving environment which may be impacted; 

description of the key issues, including an assessment of the significance as related to 
objectives or standards which may apply; 

U 	discussion of the management of the issues, including commitments to appropriate action; 

a summary of the environmental management program, including key commitments, monitoring 
work and the auditing of the program. 

Key Issues 

The CER should focus on the key issues for the proposal, and it is recommended that these be agreed 
in consultation with the DEP and relevant public and government agencies. A description of the project 
component and the receiving environment should be directly included with, or referenced to, the 
discussion of th issue. The technical basis for measuring the impact and any objectives or standards 
for assessing and managing the issue should be provided. 

For this proposal the key issues are expected to include: 

pipeline routes 

U 	evaluation of alternative pipeline routes including information on environments in the pipeline 
corridors; 

D 	options for laying seabed pipeline (use of laying barge and/or use of pre-assembled pipe, 
bolting to limestone pavement versus blasting.); 

U 	alternative routes for shore to processing plant pipeline 

location of facilities on offshore island 

O 	location of processing plant on Varanus Island; 

U 	location of new flare; 

effects of light ("photopollution") 

U 	minimising effects of light (from electric lights and flare) on turtles and birds. 

measures to be taken to mitigate these effects (eg use of appropriate lighting types, location, 
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EAST SPAR PROJECT 

'111W 	CONSULTATIVE ENVIRONMENTAL REVIEW 

shielding, use of turtle fences). 

produced water disposal options 

	

0 	onshore and offshore disposal options; 

	

0 	impacts of disposing of produced water in pits at Varanus Island. 

timing of construction 

	

0 	timing to minimise disturbance to nesting turtles and birds. 

implications for commercial and recreational fisheries 

environmental management and monitoring 

	

0 	outline of an appropriate management/ monitoring plan. The purpose of the plan should be to 
demonstrate the manner in which environmental impacts ( via routine or accidental activities) 
can be ameliorated either by design or specific ongoing management. It should also discuss 
proposed environmental monitoring of any sensitive location adjacent of facilities. 

oilspills 

	

0 	discussion of the probability of an potential impacts of oil spills (Tiers 1,2 or 3), their grade, 
trajectories, the time taken to spread into environmentally sensitive area if uncontrolled, and 
proposed management of each category of spill. 

	

0 	an abridged version of an 011 spill Contingency Plan, which should be in the form of a stand- 
alone Appendix provided within the CER. The key points from this plan should be 
summarised in the management plan within the body of the CER and should include a 
discussion of the specifications and location of the proposed containment and recovery 
equipment (booms, skimmers), dispersant stocks and associated application equipment. 

other key issues 

	

0 	any other key issues raised during the preparation of the report. 

Other Issues 

Other issues include the following: 

	

0 	greenhouse gas emissions 

	

U 	quarantine issues 

	

0 	corrosion control in pipelines: 

design of pipelines to minimise corrosion 
chemicals to be used (biocides, corrosion inhibitors etc.), commitment to use least toxic 
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* EAST SPAR PROJECT 
CONSULTATIVE ENVIRONMENTAL REVIEW 

D 	chemicals 

0 	hydrotesting of pipelines: 

chemicals to be used and commitment to use lease toxic chemicals; 
disposal of hydrotest water. 

0 	pipeline maintenance 

0 	antifouling (TBT-based paints should be avoided) 

0 	noise and vibration 

0 	other waste disposal issues 

staffing 

0 	possible emergencies during construction (cyclone, fire etc.) 

U 	expected lifespan of project 

incremental/cumulative impacts (possible future activities, plans for expansion etc.) 

decommissioning 

U 	archaeological/cultural issues. 

Public Participation and Consultation 

A description should be provided of the public participation and consultation activities undertaken by 
the proponent in preparing the CER (such as discussions with the Shire and local communities.) This 
section should describe the activities undertaken, the dates, the groups and individuals involved and 
the objectives of the activities. It should be cross referenced to other sections and should clearly 
indicate how community concerns have been addressed. Where these concerns are dealt with via 
other departments or procedures outside the Environmental Protection Authority process, these can be 
noted and referenced here. Provisions for notifying the public when exploration activities will actually 
occur need also to be considered. 

Detailed List of Environmental Commitments 

The commitments being made by the proponent to protect the environment should be clearly defined 
and separately listed, including those relating to construction and to operation. 	Where an 
environmental problem has the potential to occur, there should be a commitment to rectify it. They 
should be numbered and take the form of: 

0 	who will do the work?; 

0 	what and where is the work?; 
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when and to whose satisfaction will the work be carried out? 

All actionable and auditable commitments made in the body of the document should be numbered and 
summarised in this list. 
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